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(54) Air bag module mounting structure 

(57) A plurality of pins provided on a bottom surface 
of an air bag module in such a manner as to protrude 
therefrom are allowed to pass through a plurality of pas- 
sage holes formed in a ste ering w heel, respectively, so 
that hook portions formed in me respective pins are 
brought into engagement with a licking wire constituted 
by a single continuous resilient wire which is provided 



so as to extend over the respective passage holes 
whereby the air bag module is mounted on the steering 
wheel. The locking wire is brought into engagement with 
a lock projection by push moving the locking wire by an 
operating portion so that the locking wire is held at a 
release position, while the engagement between the 
locking wire and the plurality of hook portions is released 
at one time. 
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Description 

BACKGROUND OF THE INVENTION 
1 . Field of the Invention 

[00011 The present invention relates to an air bag 
module mounting structure formounting an air bag mod- 
ule on a steering wheel of a vehicle or the like. 
rO0O21 The present application is based on Japanese >° 
Patent Applications No. 2000-193461, 2000-196553, 
2000-198184,2001-21280 and 2001-23088, wh.ch are 
incorporated herein by reference. 

15 



2. Description of the Related Art 

[0003] An air bag mounting structure disclosed, for 
example in JP 1 0-500922 is known as an air bag mount- 
ing structure of this kind. Namely, in the disclosed con- 
ventional structure, a plurality of (for example, four) p.ns 
are provided on the bottom of an air bag module in such 
a manner as to protrude therefrom and hook portions 
are formed on distal ends of the plurality of pins. A plu- 
rality of (for example, two) holding members are mount- 
ed on a core of a steering wheel and a plurality of (for 
example, two) passage holes are formed in the plurality 
of holding members in such a manner as to confront the 
pins A resilient locking wire is mounted on each of the 
holding members and the locking wires so mounted are 
disposed in such a manner as to partially extend over 
the respective passage holes in a direction in wh.ch the 
locking wires intersect with the axes of the passage 
holes In addition, working holes are formed in a back 
cover of the steering wheel, which working holes are 
adapted to confront four locking locations where the 
hook portions and the locking wires are locked to each 

other. . , . • 

[0004] Then, in a case where the air bag module is 
mounted on the steering wheel, the plurality of p.ns are 
allowed to pass through the passage holes so that the 
hook portions on the respective pins are brought into 
engagement with the locking wires in the passage holes, 
whereby the air bag module is locked and held onto the 
steering wheel in a locked fashion. 

[0005] On the contrary, in a case where the air bag y 
module is removed from the steering wheel, a remov.ng / 
tool such as a screw driver is inserted into the respect.ve / 
locking locations from the working holes so as to release f 
the locking wires from the engagement with the hook | 
portions sequentially againstthe resiliency of the lock.ng / so 
wires In this state, the air bag module is separated away 
from the steering wheel in such a manner that the pins) 
on the air bag module are drawn out of the passage 
holes in the holding members so that the air bag module » 
is removed from the steering wheel. 
[0006] In the aforementioned conventional air bag 
module mounting structure, however, tor example, in a 
case where the air bag module needs to be replaced 



after it has been mounted once, there has occurred a 

problem that the air bag module so mounted is difficult 

to be removed from the steering wheel. 

[00071 Namely, with a steering wheel of a four-spoke 

type working holes are formed in a back cover o the 

steeringwheelinsuchamannerastoconfrontfourlock- 

ing locations where the hook portions and the lock.ng 
wires are locked to each other. In this construction, in 
order to remove the air bag module from the steering 
wheel , a removing tool such as a screw driver is inserted 
into each of the mounting locations from the working 
hole so that the locking wires are deformed against their 
resiliency to thereby be released from the engagement 
with the hook portions. Thus, the engagement between 
the hook portions and the locking wires at the plurality 
of locking locations needs to be released sequentially 
using the screw drivers or the like, and therefore the re- 
moving work tends to become extremely troublesome 
and a long working time is needed. 
[0008] Further, the air bag module is requ.red to be 
separated from the steering wheel in a state in wh.ch 
the engagement between the hook portions and the 
locking wires is released with the removing tools at the 
plurality of locking locations. In this removing construc- 
tion in the event that the removing tool is dislocated 
from the locking location for some reason, the resilient 
deformation of the locking wires is released, whereby 
there may be caused a risk that the locking wires are 
abruptly returned to the lock positions thereof. Here, the 
steering wheel is mounted in an inclined fashion with a 
side of the steering wheel where the air bag module is 
mounted being oriented upwardly relative to the steering 
shaft. This has led to a problem thatthe pin orpins which 
are released from the engagement with the lock.ng 
wires are caused to fall in the passage holes again by 
virtue of the gravity of the steering wheel for re-engage- 
ment with the locking wires. . 
[0009] Moreover, with the steering wheel being 
mounted on the steering shaft, air bag module remov.ng 
work needs to be carried out from the back side of the 
steering wheel or within a narrow space formedbetween 
the steering wheel and the instrument panel. This 
makes extremely troublesome the insertion of the re- 
moving tools into the locking locations in trying to re- 
lease the engagement between the hook portions and 
the locking wires, and moreover, the inserted remov.ng 
tools have tended to be easily dislocate, requiring a long 
working time for removal of the air bag module. 
[0010] Further, a steering wheel with an airbag device 
disclosed, for example, in JP 1 1 -59304 is also known as 
a steering wheel with an air bag device of this type. 
[0011 ] Namely, as shown in Fig. 29, the conventional 
steering wheel 100 comprises an air bag module 110 
adapted to oscillate relative to a core 1 01 thereof and a 
plurality of horn switch mechanisms 130. A hole 103 is 
formed in each spoke portion 102 of the core 101 of the 
" steering wheel 100, and locking members 111 are pro- 
ved on a bottom of the air bag module 110 which are 
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adapted to engage with the holes 103, respectively, in 
such a manner as to oscillate relative to the holes 103. 
The locking member comprises abase portion 112a and 
a plurality of locking pawls 113 forming as a whole a cy- 
lindrical shape adapted to be contracted diametrically. 
A through hole 112a is formed in the base portion 112 
at a central portion thereof, and an annular breakable 
groove is formed in the outer circumference of the base 
portion 11 2. On the other hand, a taper portion 1 1 3a is 
formed at an inner circumferential distal portion of the 
locking pawls 113 which is formed such that the inner 
circumference thereof expands diametrically toward the 
distal end thereof. The locking member 111 is screwed 
to the core with a pin 1 20 having a threaded portion 1 21 
which is allowed to pass through the through hole 11 2a 
and a mounting hole 1 1 0a in the air bag module 110 and 
a nut 1 23 screwed on the threaded portion 1 21 . Provid- 
ed at an opposite end to the threaded portion 1 21 of the 
pin 1 20 is a head portion 1 22 which is spaced away from 
the locking pawls 113 and which has an outer circum- 
ferential surface tapered so as to conform to the taper 
portion 113a of the locking pawls 113. In addition, 
springs 125 are provided between the air bag module 
110 and the spoke portions 102 for biasing the air bag 
module 110 and the spoke portion 102 in directions in 
which they are separated away from each other. 
[0012] In the air bag module 110 disposed as de- 
scribed above, when a cover 1 1 0b disposed at an upper 
portion thereof is pressed in a direction toward the core 
101 (in a direction indicated by an arrow A in Fig. 29) 
against the biasing force exerted by the springs 1 25 , the 
locking members 111 and the pins 120 are also dis- 
placed in the same direction. On the contrary, when the 
force pressing down the cover 1 1 0b is removed the lock- 
ing members 111 and the pins 120 are displaced by the 
biasing force of the springs 125 in an opposite direction 
to the direction in which they are pressed down to a po- 
sition where the locking pawls 113 are brought into en- 
gagement with circumferential edge portions of the 
holes 103 in the spoke portions 102. 
[0013] In addition, the horn switch mechanisms 130 
are provided in the vicinity of the locking members 111, 
respectively, between the air bag module 110 and the 
spoke portions 102. The horn switch mechanism 130 
comprises contacts 131 mounted on the air bag mod- 
ules 110 and contacts 132 mounted on the spoke por- 
tions 120 in such a manner as to be spaced away from 
the contacts 131, respectively. These contacts 1 31 , 1 32 
are brought into contact with each other when the cover 
1 1 0b is pressed down in the direction A and the air bag 
module 110 is displaced, and on the contrary, when the 
pressing force is removed and the air bag module 110 
is displaced in the opposite direction to the direction A, 
the contacts are separated away from each other. Thus, 
in this steering wheel 1 00, the air bag module 1 1 0 also 
functions as part of the horn switch, and the steering 
wheel 100 is constructed as a steering wheel of a so- 
called floating type. 



[0014] Incidentally, when an impact which is greater 
than a predetermined magnitude is applied to a vehicle 
equipped with the steering wheel 100 an air bag 110c 
installed in the interior of the air bag module 1 1 0 is de- 
5 ployed. As this occurs, a force of an extremely large 
magnitude is exerted on a bottom portion of the airbag 
module in a direction in which the air bag module 11 0 is 
separated away from the core 101 . 
[0015] In the steering wheel 100, in the event that the 
10 force of such a great magnitude is applied thereto, the 
locking members 111 are adapted to be broken at the 
breakable grooves 114 in the base portion 112 before 
the engagement between the locking pawls 113 on the 
locking members 111 and the holes 103 in the spoke 
15 portions 1 20 is released. Then, with this breakage at the 
grooves, the air bag module 11 0 is displaced in the op- 
posite direction to the direction A together with the base 
portions 112 of the locking members 111 and the pins 
120, and the head portions 122 of the pins 120 are 
20 brought into contact with the. taper portion 113a of the 
locking pawls 113. The contact of the head portions 1 22 
with the locking pawls 113 regulates the displacement 
of the air bag module 1 1 0 in the opposite direction to the 
direction A. 

25 [0016] Incidentally, the conventional structure as de- 
scribed above has caused the following problems. 
[0017] Namely, the horn switch mechanisms 130 are 
constructed not to operate before the air bag module 
constituted by a number of components is assembled 

30 to the core 101. In a case where the control of the stroke 
of the horn switch mechanism 130 is tried to be imple- 
mented in this construction, the required control has to 
be carried out after the air bag module 110 has been 
assembled to the core 1 01 , and in the event that there 

35 are caused errors in production and assembly of the 
components, it is difficult to set a predetermined stroke 
by correcting those errors. 

[0018] In addition, in the locking member 111, the sup- 
porting strength with which the locking member 111 is 

40 locked into the core 101 and the breaking strength at 
which the locking member 111 breaks at the breakable 
groove 1 1 4 needs to be set with finely controlled balance 
and good accuracy. That is, with the supporting strength 
being set too high, the rigidity of the locking member 1 1 1 

45 is increased, and when an assembling person tries to 
assemble the components : there may be caused a prob- 
lem that the locking member 111 is difficult to be fitted 
in the hole 103. In contrast to this, with the supporting 
strength being set too low, at the time of operation of the 

50 air bag module 110, there may be caused a risk that the 
engagement between the locking pawls 1 1 3 and the cir- 
cumferential edge portions of the holes 103 is released 
before the locking members 111 break at the breakable 
grooves 1 1 4, thereby causing in turn a risk that the hold- 

55 ing of the air bag mcdule 110 becomes unstable. 

[0019] Additionally, the core 101 is normally formed 
by casting. Due to this, the resin hole 103 into which the 
locking member -11 1 is inserted in such a manner as to 



3 



BN^DOCID: <EP. __1 !67132A2_I_> 



EP 1 167 132 A2 



oscillate relative to the hole needs to be worked so ac- 
curately that there is left no burr on an inner circumfer- 
ential surface thereof in order to secure the smooth os- 
cillation of the locking member 111 relative to the hole 
103. This serves to increase the production cost. 
[0020] Furthermore, in this conventional construction, 
since the pin 120 itself oscillates, the supporting rigidity 
of the air bag module 110 tends to become unstable. To 
cope with this, for example, a countermeasures is taken 
to prevent the generation of a risk of the horn being ac- 
tivated against the driver's intention by the unbalanced 
sinking (so-called rolling) of the air bag module 1 1 0 dur- 
ing a sudden turning of the vehicle by increasing the load 
of the springs 125. The increase in load of the spring 
1 25 makes the driver feel that the weight of the air bag 
module 1 1 0 is heavy to operate when he or she tries to 
operate the horn, thus deteriorating the operation feel- 
ing of the horn. 

SUMMARY OF THE INVENTION 



[0021] The invention was made in view of the prob- 
lems inherent in the conventional air bag module mount- 
ing structure, and an object thereof is to provide an ai 
bag module mounting structure for facilitating the re 
^moval-oraTTm^ag^^ 
[0022] With a view to attaining the object, according 
to a first aspect of the invention, there is provided an air 
bag module mounting structure in which an air bag mod- 
ule is mounted on a steering wheel by allowing a plurality 
of pins provided on a bottom of the air bag module in 
such a manner as to protrude therefrom to pass through 
a plurality of passage holes formed in a steering wheel 
and bringing a hook portion formed in each of the plu- 
rality of pins into engagement with a locking body pro- 
vided in the plurality of passage holes, the air bag mod- 
ule mounting structure being characterized by provision 
of a changeover member for changing over the status 
of the locking body between a lockable status where the 
air bag module is allowed to be locked onto the steering 
wheel and a removable status where the ai rbagmodule 
is allowed to be removed from the steering wheel for 
disposition of the locking body in each of the statuses. 
[0023] Thus, according to the first aspect of the inven- 
tion, by changing over the status of the locking body to 
the removable status for disposition of the locking body 
in that status the removal of the air bag module can be 
facilitated while preventing the abrupt return of the lock- 
ing body to the lockable status. 

[0024] In the first aspect of the invention, the change- 
over member may be adapted to hold the locking body 
in the removable status when the air bag module is re- 
moved from the steering wheel. 

[0025] Thus, since the locking body is held in the re- 
movable status when the air bag module is removed, 
the removal of the air bag module can be implemented 
quickly and more easily. 

[0026] In the above air bag module, the changeover 



member may include return means for returning the 
locking body disposed in the removable status to the 
lockable status. 

[0027] Thus, the locking body can be easily returned 
5 to the lockable status by operating the return means af- 
ter the removal of the air bag module has been complet- 
ed, whereby when the air bag module is mounted again 
on the steering wheel the required mounting work can 
be carried out quickly and easily. 
10 [0028] Further the locking body may be constituted 
by a single continuous wire formed into substantially a 
ring-like shape. 

[0029] Thus, the number of parts can be reduced, and 
when removing the air bag module, the status of the sin- 
15 gle locking body only has to be changed over to the re- 
moval status for disposition thereof in that status, where- 
by the removal of the air bag module can be implement- 
ed more quickly and easily. 

[0030] Still further, when disposed in the removable 
20 status the locking body may be adapted to be released 
from the engagement with the plurality of hook portions 
at one time. 

[0031] Thus, the engagement between the hook por- 
tions and the locking body at the plurality of locations 
25 can be released at one time by changing over the lock- 
ing body to the removable status for disposition thereof 
in that status. 

[0032] Still further, the return means is adapted to re- 
turn the locking means from the removable status to the 
30 lockable status by making use of its own resiliency. 
[0033] Thus, the locking body can be automatically re- 
turned to the lockable status by its own resiliency by op- 
erating the return means, whereby when the air bag 
module is mounted again on the steering wheel the re- 
35 quired mounting work can be carried out more quickly 
and easily. 

[0034] Still further, at least part of the changeover 
member may be also adapted to function as an operat- 
ing portion for moving the locking body from a lock po- 
40 sition where the locking body is brought into engage- 
ment with the plurality of pins to a release position where 
the locking body is released from the engagement with 
the plurality of pins. 

[0035] Thus, the changeover member can be con- 
45 structed with a simple structure without increasing the 
number of parts. 

[0036] Furthermore, the changeover member can in- 
clude an engagement portion adapted to be brought into 
engagement with the operating portion. 
so [0037] Thus, the locking body can be held in the re- 
lease position in a more ensured fashion by bringing the 
operating portion into engagement with the engagement 
portion. 

[0C38] Furthermore, the passage holes may be 
55 formed in a holding member mounted on a core of the 
steering wheel, and the locking body may be mounted 
on the holding member in such a manner as to be moved 
thereon between the lock position where the locking 
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body is brought into engagement with the plurality of 
pins and the release position where the locking body is 
released from the engagement with the plurality of pins. 
[0039] Thus, the plurality of passage holes and at 
least the part of the changeover member can easily be 
formed in the holding member formed of synthetic resin 
or the like. In addition, the locking body can easily be 
mounted on a core of the steering wheel via the holding 
member. 

[0040] According to a second aspect of the invention, 
there is provided an air bag module mounting structure 
in which an air bag module is mounted on a steering 
wheel by allowing a plurality of pins provided on a bot- 
tom of the air bag module in such a manner as to pro- 
trude therefrom to pass through a plurality of passage 
holes formed in a steering wheel and bringing a hook 
portion formed in each of the plurality of pins into en- 
gagement with a locking body provided in the plurality 
of passage holes, the air bag module mounting structure 
being characterized in that the locking body is constitut- 
ed by a single continuous resilient wire, and that the en- 
gagement of the locking body with the plurality of hook 
portions is released at one time by displacing the locking 
body to a release position. 

[0041] Thus, according to the first aspect of the inven- 
tion, the engagement between the hook portions and the 
locking body at the plurality of locking locations can be 
released at one time by displacing the locking body to 
the release position through a one-touch or single oper- 
ation, whereby the air bag module can easily be re- 
moved from the steering wheel. 

[0042] The locking body may be formed into substan- 
tially a ring-like shape which is partially opened the- 
realong and is constructed so as to be diametrically con- 
tracted or expanded against its own resiliency in con- 
junction with the movement thereof to the release posi- 
tion. 

[0043] Thus, the engagement between the hook por- 
tions and the locking body at the plurality of locking lo- 
cations can easily be released through diametrical con- 
traction or expansion of the locking body at the release 
position. 

[0044] In addition, recess portions may be formed on 
the locking body for releasing the engagement of the 
locking body with the hook portions with the locking body 
being displaced to the release position. 
[0045] Thus, the recess portions of the locking body 
are allowed to confront the hook portions through a 
small displacement of the locking wire to the release po- 
sition, whereby the engagement between the hook por- 
tions and the locking body can easily be released. 
[0046] In addition, an operating portion may be pro- 
vided on the locking body for displacing the locking body 
to the release position. 

[0047] Thus, the locking body can easily be displaced 
to the release position through operation of the operat- 
ing portion. 

[0048] Further, holding portions may be provided on 



the steering wheel for holding the locking body at posi- 
tions confronting said passage holes, respectively, and 
the locking body may be constructed to be separated 
away from the holding portions with the hook portions 
5 in the pins being in engagement with the locking body. 
[0049] Thus, the locking body can be held in the 
mounted status where the locking body corresponds to 
the respective passage holes by the holding portions in 
an ensured fashion, and when the hook portions in the 
10 respective pins are brought into engagement with the 
locking body the locking body is separated away from 
the holding portions and is then brought into a press en- 
gagement with the hook portions by virtue of its own re- 
siliency, whereby the air bag module can rigidly be 
15 locked and held onto the steering wheel. 

[0050] Further, the pins and passage holes may be 
provided at least three, respectively. 
[0051] Thus, the air bag module can be locked and 
held onto the steering wheel at three or more locking 
20 locations in a stable fashion. 

[0052] Further, the passage holes may be formed in 
a holding member mounted on a core of the steering 
wheel, and the locking body may be mounted on the 
holding member in such a manner as to be moved be- 
25 tween a lock position and the release position. 

[0053] Thus, the plurality of passage holes can easily 
be formed in the holding member formed from a syn- 
thetic resin , and the locking body can simply be mounted 
on the holding member. 
30 [0054] Still further, the locking body may be brought 
into engagement with the hook portions from inside of 
the respective pins and be diametrically contracted 
when the locking body is operated so as to be moved to 
the release position, whereby the engagement of the 
35 locking body with the respective hook portions is re- 
leased. 

[0055] Thus, when the locking body is operated so as 
to be moved to the lock position the locking body is di- 
ametrically contracted inwardly of the respective pins, 

40 whereby the engagement between the locking body and 
the respective hook portions can easily be released. 
[0056] Furthermore, the locking body may be brought 
into engagement with the hook portions from outside of 
the respective pins and be diametrically expanded when 

45 the locking body is operated so as to be moved to the 
release position, whereby the engagement of the lock- 
ing body with the respective hook portions is released. 
[0057] Thus, when the locking body is operated so as 
to be moved to the lock position the locking body is di- 

50 ametrically expanded out wardly of the respective pins, 
whereby the engagement between the locking body and 
the respective hook portions can easily be released. 
[0058] According to a third aspect of the invention, 
there is provided an air bag module mounting structure 

55 in which -an air bag module is mounted on a steering 
wheel by allowing a plurality of pins provided on a bot- 
• - torn of tho an* bag module in such a manner as to pro- 
. trude therefrom to-pass through a plurality of passage 
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holes formed in a steering wheel and bringing a hook 
portion formed in each of the plurality of pins into en- 
gagement with a locking body provided in the plurality 
of passage holes, the air bag module mounting structure 
being characterized in that the locking body is constitut- 
ed by a single continuous wire which is formed into sub- 
stantially a ring-like shape and that the engagement of 
the locking body with the plurality of hook portions is re- 
leased at one time by rotating the locking body to a re- 
lease position. 

[0059] Thus, the engagement of the hook portions 
and the locking body at the plurality of locking locations 
can be released at one time by rotating the locking body 
to the release position through a one-touch orsingle op- 
eration, whereby the air bag module can easily be re- 
moved from the steering wheel. 

[0060] in the an air bag module mounting structure, 
recess portions may be formed on the locking body for 
releasing the engagement of the locking body with the 
hook portions with the locking body being rotated to the 
release position. 

[0061] Thus, the recess portions on the locking body 
are allowed to confront the hook portions by rotating the 
locking wire to the release position, whereby the en- 
gagement between the hook portions and the locking 
body can easily be released. 

[0062] In addition, an operating portion may be pro- 
vided on the locking body for rotating the locking body 
to the release 

[0063] Thus, the locking body can easily be rotated to 
the release position by operating the operating portion. 
[0064] In addition, holding portions may be provided 
on the steering wheel for holding the locking body at po- 
sitions confronting the passage holes, respectively, and 
the locking body may be constructed to be separated 
away from the holding portions with the hook portions 
in the pins being in engagement with the locking body. 
[0065] Thus, the locking body can be held in a mount- 
ed status in which the locking body is allowed to confront 
the respective passage holes by the holding portions in 
an ensured fashion. Then, when the hook portions in the 
respective pins are brought into engagement with the 
locking body the locking body is separated away from 
the holding portions and is then brought into a press en- 
gagement with the hook portions, whereby the air bag 
module can rigidly be locked and held onto the steering 
wheel. 

[0066] Further, the pins and passage holes are pro- 
vided at least three, respectively. 

[0067] Thus, the air bag module can be locked and 
held stably onto the steering wheel atthreeor more lock- 
ing locations. 

[0068] The passage holes maybe formed in a holding 
member mounted on a core of the steering wheel, and 
the locking body may be mounted on the holding mem- 
ber in such a manner as to be rotated between a lock 
position and said release position. 
[0069] Thus, the plurality of passage holes can easily 



be formed in the holding member formed from a syn- 
thetic resin or the like and moreover, the locking body 
can simply be mounted on the holding member. 
[0070] According to a fourth aspect of the invention, 
5 there is provided an air bag module mounting structure 
in which a plurality of pins provided on one of either a 
bottom or external side of an air bag module and an op- 
posite side of a steering wheel main body which con- 
fronts either the bottom or external side of the air bag 
10 module in such a manner as to protrude therefrom are 
allowed to pass through a plurality of passage holes 
formed in the other of either said bottom or external side 
of said air bag module and the opposite side of the steer- 
ing wheel main body, respectively, and in which a hook 
is portion formed in each of the pins is brought into en- 
gagement with a locking body provided in such a man- 
ner as to extend over the passage holes, whereby the 
air bag module is mounted on a steering wheel, the air 
bag module mounting structure being characterized in 
20 that an operating portion is provided on the locking body 
for changing over the status of the locking body between 
a lockable status in which the air bag module can be 
locked onto the steering and a removable status in 
which the air bag module can be removed from the 
25 steering wheel, and that a guide member is provided on 
the air bag module or the steering wheel main body for 
guiding the displacement of the locking body between 
the lockable status and the removable status. 
[0071 ] The air bag module or the steering wheel main 
30 body may includes plurality of passage holes and com- 
prise a holding member for holding the lockingbody, and 
the guide member may be provided on the holding mem- 
ber. 

[0072] Further, the guide member may be constituted 
35 by a projection or an elongate projection disposed in 
such a manner as to extend in directions in which the 
operating portion is operated. 

[0073] Still further, the locking body may be constitut- 
ed by a single continuous resilient wire, and the operat- 
40 ing portion may be formed by bending the resilient wire 
into substantially a U-shape, and the projection or elon- 
gate projection may be disposed in such a manner as 
to extend between extreme ends of an operation area 
of the operating portion. 
45 [0074] Furthermore, the locking body may be consti- 
tuted by a single continuous resilient wire, wherein the 
operating portion may be formed by bending the resilient 
wire into substantially a T-shape, and wherein the pro- 
jection or elongate projection may be disposed in such 
so a manner as to extend along an upper bottom portion of 
the operating portion formed into substantially a T- 
shape. 

[0075] According to the above structure, the engage- 
ment between the hook portions and the locking body 
55 at the plurality of locking locations is released at one 
time by only displacing the locking body from the lock- 
able status to the removable status . Moreover, when 
the locking body is displaced, since the operating por- 
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tion is guided by the guide member, the looseness of 
the operating portion is prevented, whereby the locking 
body can be displaced easily and smoothly. Thus, the 
air bag module can be mounted on and dismounted from 
the steering wheel easily and quickly. 
[0076] Another object of the invention is to provide a 
steering wheel with an air bag device which facilitates 
the control of the stroke of a horn switch mechanism and 
which can reduce restrictions on the design of steering 
wheels of the type. 

[0077] With a view to attaining the object, according 
to a fifth aspect of the invention, there is provided a 
steering wheel with an air bag device comprising a 
steering wheel main body, an air bag module having an 
air bag cover which can oscillate relative to the steering 
wheel main body and a horn switch mechanism adapted 
to activate a horn when a pair of contacts disposed 
spaced away from each other is brought into contact 
with each other through oscillation of the air bag cover, 
wherein the horn switch mechanism is provided integral- 
ly with the air bag module, and wherein the air bag mod- 
ule is constructed so as to be fixed to the steering main 
body via a snap-lock mechanism on a bottom or external 
the thereof. 

[0078] According to the fifth aspect of the invention, 
the stroke of the horn switch mechanism can be control- 
led before the air bag module is assembled to the steer- 
ing wheel main body by providing the horn switch mech- 
anism integrally with the air bag module. In addition, 
when so controlling the stroke of the horn switch mech- 
anism, since most of the air bag module is exposed to 
the outside, even if there are errors in producing and 
assembling constituent components, the stroke of the 
horn switch mechanism can easily be corrected to a set 
value. Additionally, the stationary portion of the air bag 
module relative to the steering wheel main body can be 
constructed not to oscillate. Due to this, the air bag mod- 
ule can be fixed to the steering wheel main body in a 
stable fashion. 

[0079] In addition, the snap-lock mechanism may in- 
clude a plurality of pin portions provided on one of a bot- 
tom of the air bag module and a confronting surface of 
the steering wheel main body which confronts the bot- 
tom of the air bag module in such a manner as to pro- 
trude therefrom, a plurality of passage holes formed in 
the other of the bottom of the air bag module and the 
confronting surface of the steering wheel main body 
which confronts the bottom of the air bag module and a 
locking body adapted to be brought into engagement 
with hook portions formed in the pin portions when the 
pin portions are allowed to pass through the passage 
holes, respectively. 

[0080] The air bag module is fixed to the steering 
wheel main body by allowing the pin portions to pass 
through the passage holes while pushing back the lock- 
ing body so that the hook portions of the pin portions are 
brought into engagement with the locking body, whore- 
by not only can the air bag module be mounted on the 



steering wheel main body easily but also the air bag 
module can be fixed to the steering wheel main body in 
a stable fashion. Moreover, the snap-lock mechanism is 
constructed simply. 

5 [0081 ] Additionally, the air bag module may include a 
stationary plate having the plurality of pin portions and 
a movable plate adapted to oscillate relative to the sta- 
tionary plate and having the air bag cover mounted ther- 
eon, the stationary plate comprising side pieces dis- 

10 posed on both sides of a center line which bisects the 
steering wheel in a neutral state which are connected to 
each other. 

[0082] When the pin portions on the stationary plate 
are allowed to pass through the passage holes in the 
15 steering wheel, both the side pieces are inclined and the 
pin portions are prevented from being inclined, whereby 
there occurs no case where the air bag module is sup- 
ported unstably. 

[0083] Fu rther at least part of the stationary plate may 
20 be brought into abutment with a stepped portion formed 
on the steering wheel main body. 

[0084] Even if the driver of the vehicle strongly press- 
es against the air bag module with the intention of acti- 
vating the horn, the stationary plate is prevented from 
25 being deformed by the pressing force. 

[0085] Moreover, the stationary plate may have a 
cross section which is formed into substantially a U- 
shape. 

[0086] The strength of the stationary plate is im- 
30 proved, whereby the deformation of the stationary plate 
is prevented preferably. 

[0087] Further, at least a pair of pin portion may be 
provided on each of the side pieces of the stationary 
plate, and at least three stepped portions may be pro- 

35 vided on the steering wheel main body. 

[0088] The stationary plate may be disposed stably 
relative to the steering wheel main body. 
[0089] Still further, the horn switch mechanism may 
be provided on the stationary plate at a position which 

^0 isclosertothe air bag cover than to a pin support portion 
which supports the pin portions. 

[0090] The horn switch mechanism is provided at a 
position in the vicinity of the height of the center of the 
gravity of the air bag module. This allows the air bag 
^5 module to be displaced substantially uniformly as a 
whole even if the vehicle is suddenly turned or the steer- 
ing wheel is drastically turned. 

[0091] Features and advantages of the invention will 
be evident from the following detailed description of the 
50 preferred embodiments described in conjunction with 
the attached drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

■55 [0092] In the accompanying drawings: 

Fig. i shows an exploded cross-sectional view of 
an air bag module mounting structure according to 
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a first embodiment of the invention; 
Fig. 2 shows a perspective view showing the mount- 
ing structure of Fig. 1 which is disassembled; 
Fig. 3 shows a perspective view showing a holding 
member shown in Fig. 2 as viewed from a bottom 5 
side thereof; 

Fig. 4 shows a partially enlarged cross-sectional 
view taken along the line l-l of Fig. 2; 
Fig. 5 shows a horizontal cross-sectional view 
showing a state in which a locking wire is in engage- 10 
ment with pins and an engagement projection; 
Fig. 6 shows an exploded perspective view of an air 
bag module mounting structure according to a sec- 
ond embodiment of the invention; 
Fig. 7 shows a partial perspective view showing an is 
opening in a holding member shown in Fig. 6 by en- 
larging the opening; 

Fig. 8 shows a perspective view showing the hold- 
ing member shown in Fig. 6 as viewed from a bot- 
tom side thereof; 20 
Fig. 9A shows a horizontal cross-sectional view 
showing a state in which a locking wire and pins 
shown in Fig. 6 are positioned when the locking wire 
is at a lock position, and Fig. 9B shows a horizontal 
cross-sectional view showing a state in which the 25 
locking wire and pins shown in Fig. 6 are positioned 
when the locking wire is at a release position; 
Fig. 10 shows a horizontal cross-sectional view 
showing a locking wire and pins, according to a third 
embodiment; 30 
Fig. 11 shows a horizontal cross-sectional view 
showing a locking wire and pins, according to a 
fourth embodiment; 

Fig. 12 shows a horizontal cross-sectional view 
showing a locking wire and pins, according to a fifth 35 
embodiment; 

Fig. 13 shows a horizontal cross-sectional view 
showing a locking wire and pins, according to a sixth 
embodiment; 

Fig. 14 shows a horizontal cross-sectional view 40 
showing a locking wire and pins, according to a sev- 
enth embodiment; 

Fig. 15A shows a horizontal cross-sectional view 
showing a positional relationship between a locking 
wire and pins with the locking wire being located at 45 
a lock position, according to an eighth embodiment, 
and Fig. 15B shows a horizontal cross-sectional 
view showing a positional relationship between the 
locking wire and the pins with the locking wire being 
located at a release position, according to the eighth so 
embodiment; 

Fig. 16A shows a horizontal cross-sectional view 
showing a positional relationship between a locking 
wire and pins with the locking wire being located at 
a lock position, according to a ninth embodiment, 55 
and Fig. 16B shows a horizontal cross-sectional 
view showing a positional relationship between the 
locking wire and the pins with the locking wire being 
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located at a release position, according to the ninth 
embodiment; 

Fig. 1 7 shows an exploded perspective view of an 
air bag module mounting structure according to a 
tenth embodiment of the invention; 
Fig. 1 8 shows a perspective view showing the hold- 
ing member shown in Fig. 1 7 as viewed from a bot- 
tom side thereof; 

Figs. 19A and 19B show a partial perspective view 
showing the holding member according to an elev- 
enth embodiment; 

Fig. 20 shows a perspective view showing the 
mounting structure shown in Fig. 1 which is disas- 
semble, according to a twelfth embodiment; 
Fig. 21 shows a perspective view of a holding mem- 
ber shown in Fig. 20, as viewed from a bottom side 
thereof; 

Fig. 22 shows a partially enlarged cross-sectional 
view taken along the line ll-ll of Fig. 21 ; 
Fig. 23 shows a horizontal cross-sectional view 
showing a state in which a locking wire engages 
with pins according to the twelfth embodiment; 
Fig. 24 shows a perspective view of a holding mem- 
ber according to a thirteenth embodiment, as 
viewed from a bottom side thereof; 
Fig. 25 shows a horizontal cross-sectional view 
showing a state in which a locking wire engages 
with pins according to the thirteenth embodiment; 
Fig. 26 shows a cross-sectional view of a steering 
wheel according to a fourteenth embodiment of the 
invention; 

Fig. 27 shows a perspective view showing part of 
an air bag module according to the same embodi- 
ment of the invention; 

Fig. 28 shows a cross-sectional view of a horn 
switch mechanism; and 

Fig. 29 shows a cross-sectional view of a steering 
wheel. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0093] Referring to Figs. 1 to 5, a first embodiment 
according to the invention will be described below. 
[0094] As shown in Fig. 1, a core 11 of a steering 
wheel is formed from a metallic material, and a boss por- 
tion 12 in which a steering shaft is securely fitted and 
three through holes 1 3 are formed in the center and out- 
er circumferential edge positions of the core. An annular 
holding member 1 4 formed of a synthetic resin is mount- 
ed on a tower surface of the core 11 with a plurality of 
bolts, not shown. 

[0095] As shown in Figs. 1 to 3, three cylindrical por- 
tions 1 5 are provided on an upper surface of the holding 
member 14 at circumferential edge portions in such a 
manner as .to protrude therefrom. A plurality of slits 16 
are formed in an upper edge of each of the cylindrical 
portions and a pawl 17 is provided at a circumferential 
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position around an upper end of each of the cylindrical 
portions in such a manner as to protrude therefrom, as 
well. With the holding member 14 being mounted to the 
core 11, the cylindrical portions 15 are fitted in the 
through holes 13, respectively, and the pawls 17 are 5 
brought into engagement with upper edges of openings 
in the through holes 13, respectively, wherein three pas- 
sage holes 1 8 are formed on the core 11 by the respec- 
tive cylindrical portions 15. 

[0096] A rib 19 is formed around an outer circumfer- 10 
ence of the holding member 14 in such a manner as to 
protrude from a lower surface thereof, and a holding por- 
tion 20 is formed on an internal surface of the rib 19 at 
a portion confronting each cylindrical portion 15. In ad- 
dition, a dislocation preventing portion 21 is formed on 15 
a lower edge of the rib 1 9 at a position adjacent to each 
cylindrical portion 15 in such a manner as to protrude 
inwardly. Furthermore, an opening 22 is formed in the 
side of the rib 19 at a position adjacent to the front cy- 
lindrical portion 15. 20 
[0097] As shown in Figs. 1 to 3 and 5, a locking wire 
23 as a locking body is mounted on a bottom of the hold- 
ing member 14 in such a manner as to be moved and 
displaced back and forth. Namely, this locking wire 23 
is formed of a single resilient metallic wire which is 25 
formed into substantially a trapezoidal ring-like shape 
which is partially opened. Then, this locking wire 23 is 
mounted and disposed at a lock position P1 constituting 
a lockable status on the internal surface of the rib 1 9 on 
the holding member 14 in a state in which the locking 30 
wire is diametrically contracted overall, and the disloca- 
tion of the locking wire 23 so disposed is then prevented 
by the dislocation preventing portions 21. When the 
locking wire 23 is mounted as described above, the lock- 
ing wire 23 is brought into contact with the holding por- 35 
tions 20, whereby three locking portions 23a on the lock- 
ing wire 23 are disposed so as to extend over the pas- 
sage holes 18, respectively, in a direction in which the 
locking portions 23a intersect with axes of the passage 
holes 18 along the rib 19. 40 
[0098] An operating portion 24 is formed at a front por- 
tion of the locking wire 23 in such a manner as to pro- 
trude therefrom, so that the operating portion 24 pro- 
trudes forward through the opening 22 when the locking 
wire 23 is mounted on the holding member 14. In addi- 45 
tion, concave recess portions 25 are formed both sides 
of the locking wire 23 at positions adjacent to the pair of 
rear locking portions 23a, respectively. 
[0099] As shown in Figs. 1 and 2, three pins 29 are 
provided on a bottom surface of an air bag module 28 50 
that is to be mounted on the core 11 of the steering whee l 
in such a manner as to protrude therefrom and hook por- 
tions 30 are formed in distal ends of the pins 29 in sucFP\ 
a manner as to face inwardly. Then, in a case where the \ 
air bag module 28 is mounted on the core-11 of the steer- p5 
ing wheel, when the pins 29 are allowed to pass through 
the passage holes 1 8 in the holding member 1 4. respec- 
tively, the locking wire 23 extending over the respective 



passage holes 1 8 is brought into a resilient engagement 
with the hook portions 30 of the respective pins 29 from 
inside. As this occurs, the locking wire 23 is separated 
away from the holding portions 20 and is brought into a 
press engagement with the hook portions 30 by virtue 
of its own resiliency, whereby the air bag module 28 is 
locked and held onto the core 11 at 
[0100] In addition, with the air bag module 28 being 
so mounted, when the operating portion 24 of the lock- 
ing wire 23 is operated to be pushed, the locking wire 
23 is moved and displaced from the front lock position 
P1 to a rear release position P2 constituting the remov- 
able status. Then, the locking wire 23 is contracted dia- 
metrically inwardly at open ends thereof against its re- 
siliency as shown by chain lines in Fig. 5 along internal 
surfaces of the hook portions 30 in the pair of rear pins 
29 and the holding portions 20. As this occurs, the hook 
portions 30 in the pair of rear pins 29 are separated away 
from the locking portions 23a and are disposed so as to 
confront the recess portions 25, and the hook portion 30 
in the front pin 29 is also separated away from the lock- 
ing portion 23a, whereby the engagement between the 
locking wire 23 and the hook portions 30 at the three 
locking locations is released at one time. 
[0101] As shown in Figs. 2 to 4, an inverted angle-like 
engagement projection 26 acting as a changeover 
member is formed on a lower surface of a front internal 
portion of the holding member 14, and a release portion 
27 acting as a return means is formed continuously with 
an upper portion of the engagement projection 26. As 
shown by chain lines in Figs. 3 and 4, the front locking 
portion 23a of the locking wire 23 is constructed to be 
brought into engagement with the engagement projec- 
tion 26 when the locking wire 23 is moved to the rear 
release position P2, whereby the locking wire 23 is 
locked and held at the release position P2. 
[0102] In addition, when the release portion 27 is op- 
erated to be lifted up from that status so that the engage- 
ment projection 26 is moved upwardly, the locking por- 
tion 23a of the locking wire 23 is release from the en- 
gagement with the engagement projection 26. The lock- 
ing wire 23 is then moved to return from the rear release 
position P2 to the front lock position P1 by virtue of its 
own resiliency. 

[0103] Next, the operation of the air bag module 
mounting structure which is constructed as described 
above will be described. 

[01 04] Firstly, when the air bag module 28 is mounted 
on the core 1 1 of the steering wheel, as shown in Figs. 
1 and 5, the locking wire 23 is disposed at the front lock 
position P1 in the holding member 14. In this state, the 
three pins 29 provided on the bottom surface of the air 
bag module 28 so as to protrude therefrom are allowed 
to pass through the three passage holes 1 8 in the hold- 
ing member 14 mounted on the core 11, respectively. 
m Then, the locking wire 23 disposed at the lock position 
P1 on the lower surface of the holding member 14 is 
brought into a resilient engagement with the hook por- 
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tions 30 in the pins 29 from inside within the respective 
passage holes 18, whereby the air bag module 28 is 
locked and held to the core 1 1 at the three locking loca- 
tions. Thus, the air bag module 28 can be mounted eas- 
ily and quickly on the steering wheel through a one- 5 
touch or single operation. 

[01 05] On the contrary, with the air bag module 28 be- 
ing so mounted, in the event that the air bag module 28 
needs to be removed from the core 11 of the steering 
wheel for replacement or the like, the operating portion 10 
24 protruding forward from the opening 22 in the holding 
member 14 is operated to be pushed. . In pushing the 
operating portion 24, the operating portion 24 continues 
to be operated and pushed until the locking portion 23a 
of the locking wire 23 rides over the engagement pro- *5 
jection 26, whereby the locking wire 23 is changed over 
from the lock position P1 to the release position P2 so 
as to be disposed at the latter position, the locking wire 
23 being thus held to the release position P2. 
[0106] In this state, the locking wire 23 is contracted 20 
diametrically inwardly at the open ends thereof against 
its own resiliency, whereby the engagement between 
the locking portions 23a of the locking wire 23 and the 
hook portions 30 in the pins 29 is released at one time 
at the three locking locations. In this state, when the air 25 
bag module 28 is lifted up, the pins 29 of the air bag 
module 28 are drawn out of the passage holes 1 8 in the 
holding member 14, respectively, whereby the air bag 
module 28 can be removed from the core 1 1 of the steer- 
ing wheel. Thus, since the air bag module 28 is released 30 
from the locked state through a one-touch or single op- 
eration with the locking wire 23 being held at the release 
position P2, the air bag module 28 can be removed eas- 
ily from the core 11 of the steering wheel. 
[0107] On the contrary, when the air bag module 28 35 
is re-set on the core 11 of the steering wheel, firstly, the 
release portion 27 is operated to be lifted up so as to 
move the engagement projection 26 upwardly. Then, 
the locking portion 23a of the locking wire 23 is released 
from the engagement with the engagement projection 40 
26, and the locking wire 23 is moved to automatically 
return from the rear release position P2 to the front lock 
position P1 by virtue of its own resiliency. In this state, 
as described above, the pins 29 of the air bag module 
28 are allowed to pass through the passage holes 1 8 in 43 
the holding member 1 4, respectively, so that the locking 
wire 23 is brought into a resilient engagement with the 
hook portions 30 in the pins 29. 

[01 08] Thus, according to the embodiment, the follow- 
ing advantages can be obtained. D ° 

(1 ) According to the air bag module mounting struc- 
ture, the plurality of pins 29 provided on the bottom 
of the air bag module 28 in such a manner as to 
protrude therefrom are allowed to pass through the 55 
■ plurality of passage holes 1 8 formed in the steering 
wheel, whereby the hook portions 30 formed in the 
pins 29 are brought into engagement with the lock- 



ing wire 23 disposed to extend over the passage 
holes 18, so that the air bag module 28 is locked 
and held onto the steering wheel. The locking wire 
23 is constitutedbythe single continuous resilient 
wire, and the engagement of the lockingwire 23 with 
the plurality of hook portions is released at one time 
by displacing the locking wire 23 to the release po- 
sition. 

Thus, the engagement between the hook por- 
tions 30 and the locking wire 23 at the plurality of 
locking locations can be released at one time by dis- 
placing the locking wire 23 to the release position 
through the one-touch or single operation. Conse- 
quently, the air bag module 28 can easily be re- 
moved from the steering wheel. 
(2) According to the air bag module mounting struc- 
ture, the recess portions 25 are formed on the lock- 
ing wire 23 for releasing the engagement of the 
locking wire 23 with the hook portions 30 when the 
locking wire 23 is displaced to the release position. 

Thus, as shown in Fig. 5, when the locking wire 
23 is displaced to the release position over a small 
displacement distance L1 the recess portions 25 on 
the locking wire 23 are allowed to confront the hook 
portions 30, whereby the engagement between the 
hook portions 30 and the locking wire 23 can easily 
be released. Consequently, the displacement dis- 
tance L1 of the locking wire 23 from the lock position 
to the release position can be made small, whereby 
the releasing operation can be implemented more 
easily. 

(3) According to the air bag module mounting struc- 
ture, the operating portion 24 is provided on the 
locking wire 32 for displacing the locking wire 23 to 
the release position, whereby the locking wire 23 
can easiiybe displaced to the release position by 
operating the operating portion 24. 

(4) According to the air bag module mounting struc- 
ture, the holding portions 20 are provided on the 
holding member 14 mounted on the core 11 of the 
steering wheel for holding the locking wire 23 at the 
positions confronting the respective passage holes 
1 8. Then : when the hook portions 30 in the pins 29 
are brought into engagement with the locking wire 
23, respectively, the locking wire 23 is constructed 
to be separated away from the holding portions 20. 

Thus, the locking wire 23 can securely be held 
in the mounted status by the holding portions 20 in 
which the locking wire 23 corresponds to the pas- 
sage holes 18, respectively. In addition, when the 
hook portions 30 in the pins 29 are brought into en- 
gagement with the locking wire 23, respectively the 
locking wire is brought into a press engagement 
with the hook portions 30 by virtue of its own resil- 
iency, whereby the air bag module 23 can rigidly be 
locked and held onto the steering wheel. 
(5) According to the air bag module mounting struc- 
ture, the pins and passage holes a/e provided three 
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each. Thus, the air bag module 28 can stably be 
locked and held onto the steering wheel at the three 
locking locations. 

(6) According to the air bag module mounting struc- 
ture, the passage holes 1 8 are formed in the holding 5 
member 14 mounted on the core 11 of the steering 
wheel. Then, the locking wire 23 is mounted on the 
holding member 14 in such a manner as to be 
moved thereon between the lock position and the 
release position. 10 

Thus, the plurality of passage holes 18 can eas- 
ily be formed in the holding member 14- which is 
formed from a synthetic resin or the like, and the 
locking wire 23 can simply be mounted on the hold- 
ing member 14. 15 

(7) According to the airbag module mounting struc- 
ture, the locking wire 23 is formed into the ring-like 
shape which is partially opened and is adapted to 
be brought into engagement with the hook portions 

30 from the inside of the respective pins 29. In ad- 20 
dition, the locking wire 23 is diametrically contracted 
against its own resiliency as the locking wire 23 is 
moved to the release position, so that the engage- 
ment between the locking wire 23 and the respec- 
tive hook portions 30 is released. 25 

Thus, the locking wire 23 is contracted diamet- 
rically inwardly of the respective pins 29 by operat- 
ing the locking wire so as to move it to the release 
position, so that the engagement between the lock- 
ing wire 23 with the respective hook portions 30 can 30 
be released. 

(8) Further, the locking wire 23 is provided for 
mounting the pins 29 of the air bag module 28 on 
the steering wheel when the locking wire 23 is 
brought into engagement with the hookportions 30 35 
in the pins 29. In addition, the engagement projec- 
tion 26 is provided for changing over the position of 
the locking wire 23 between the lock position P1 
where the air bag module 28 can be locked to the 
steering wheel and the release position P2 where 40 
the air bag module 28 can be removed from the 
steering wheel so that the locking wire 23 can be 
disposed at the respective positions. 

Thus, when the air bag module 28 is removed 
from the core 11 of the steering wheel the position 45 
of the locking wire 23 can be changed over to the 
release position P2 so that the locking wire 23 can 
be disposed thereat, whereby the abrupt return of 
the locking wire 23 to the lock position P1 can be 
prevented, the removal of the air bag module 28 be- so 
ing thereby facilitated. - 

(9) According to the air bag module mounting struc- 
ture, the engagement projection 26*is constructed 
to hold the locking wire 23 at the release position 

P2 when the air bag moduie-28 is removed fromihe 55 
core 11 of the steering wheel. - 
Thus, it can be prevented in a more ensured 
fashion that the position of the locking wire 23 is* 



abruptly changed over to the lock position P1 
whereby the locking wire 23 is disposed thereat 
while airbag module removing work is being carried 
out, thereby making it possible to perform the air 
bag module removing work more easily and quickly. 

(10) According to the air bag module mounting 
structure, the locking wire 23 is constituted by the 
single continuous wire formed into substantially the 
trapezoidal ring-like shape which is partially 
opened. 

Namely, the three pins 29 are held on the core 
11 of the steering wheel with the single lockingwire 
23. This can obviate the necessity of preparing a 
plurality of locking wires 23, leading to a reduction 
in the number of parts. Moreover, when the air bag 
module 28 is removed from the core 11 , the position 
of the single locking wire 23 only has to be changed 
over to the release position P2 so that the locking 
wire 23 canbe disposed thereat, thereby making it 
possible to perform the air bag module removing 
work more quickly and easily. 

(11) According to the air bag module mounting 
structure, when the locking wire 23 is disposed at 
the release position P2 the engagement of the lock- 
ing wire 23 with all the hook portions 30 of the pins 
29 is released at one time. 

Thus, the engagement between the locking 
wire 23 and all the hook portions 30 is released at 
one time through such a simple operation as push 
the operating portion 24 to change over the position 
of the locking wire 23 to the release position P2 so 
that the locking wire 23 is disposed thereat, where- 
by the air bag module removing work can be per- 
formed more quickly and easily. 

(12) According to the air bag module mounting 
structure, the release portion 27 for returning the 
locking wire 23 disposed at the release position P2 
to the lock position P1 is continuously connected to 
the engagement projection 26. Thus, the locking 
wire 23 can automatically be returned to the lock 
position P1 by its own resiliency by operating the 
release portion 27 to lift it. Consequently, when the 
air bag module 28 is mounted again on the core 11 
of the steering wheel mounting work of the air bag 
module 28 can be performed more quickly and eas- 
ily. 

(13) In the air bag module mounting structure the 
release portion 27 is operated to be lifted up so as 
to move the engagement projection 26 upwardly. 
Then, the locking portion 23a of the locking wire 23 
is released from the engagement with the engage- 
ment projection 26, and the locking wire 23 is 
moved to automatically return from the rear release 
position P2 to the front lock position P1 by virtue of 
its own resiliency. 

Accordingly, by lifting up the release portion 27, 
the locking wire 23 is automatically returned to the 
front lock position P1 by virtue of teown resiliency. 
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Thus, when the air bag module 28 is mounted again 
on the core 11 of the steering wheel, work for mount- 
ing the air bag module 28 can be carried out quickly 
and easily. 

(14) According to the air bag module mounting 5 
structure, the passage holes 18 are formed in the 
holding member 14 mounted on the core 11 of the 
steering wheel. In addition, the locking wire 23 is 
mounted on the holding member 14 in such a man- 
ner as to be moved between the lock position P1 '< 
and the release position P2. 

Thus, the three passage holes 1 8, the engage- 
ment projection 26 and the release portion 27 can 
easily be formed in and on the holding member 14 
formed of synthetic resin. In addition, the locking * 
wire 23 can easily be mounted on the core 11 of the 
steering wheel via the holding member 14. 

Next, a second embodiment of the invention will 
be described by mainly describing portions which 
are different from the first embodiment. i 

In an air bag module mounting structure ac- 
cording to the second embodiment, as shown in 
Figs. 6 to 9, a locking wire 41 is formed into sub- 
stantially a circular ring-like shape which is partially 
opened. This locking wire 41 is mounted and dis- < 
posed inside a rib 19 on a holding member 14 in a 
state in which the locking wire 41 is diametrically 
contracted overall and is prevented from being dis- 
located by dislocation preventing portions 21 . In ad- 
dition, open ends of the locking wire 41 are folded 
back toward an outer circumferential side, and lock- 
ing portions 41 a are formed at such three locations 
as those folded back portions and a position along 
the front edge of the locking wire 41 . With the lock- 
ing wire 41 being so mounted, when the holding por- 
tions 20 are brought into contact with these locking 
portions 41a the locking portions 41a are disposed 
so as to extend over passage holes 1 8 , respectively, 
in a direction in which the locking portions 41a in- 
tersect with axes of the passage holes 1 8 along the 
rib 19. 

An operating portion 42 is formed at a front por- 
tion of the locking wire 41 in such a manner as to 
protrude therefrom, and this operating portion 42 is 
constructed to protrude forward through the open- 
ing 22 when the locking wire 41 is mounted on the 
holding member 1 4. In addition, a recess portion 25 
is provided on the locking wire at a position adjacent 
to one side of each locking portion 41a. Namely, a 
concave recess portion 25 is formed adjacent to the 
front locking portion 41a. A space-like recess por- 
tion 25 is formed adjacent to the left rear locking 
portion 41 a at a rear end of the folded back portion. 
A space-like recess portion 25 is formed adjacent 
to the right rear locking portion 41 a at a front end of 
the folded back portion. 

As shown in Figs. 6 to 8, elongate engagement 
projections 43, 44 acting as a pair of engagement 



portions are formed on an upper surface of the 
opening 22 of the holding member 1 4 at a predeter- 
mined interval. When the locking wire 41 is dis- 
posed at the lock portion P1 at one side of the open- 
ing 22, the operating portion 42 is in engagement 
with the elongate engagement projection 43, 
whereby the locking wire 41 is held at the lock po- 
sition P1. Additionally, when the operating portion 
42 is operated to be rotated in a direction indicated 
by an arrow shown in Figs. 7 and 9A so that the 
locking wire 41 is rotated from the lock position P1 
(refer to Figs. 7 and 9A) to the release position P2 
(refer to Figs. 7 and 9B) on the other side of the 
opening 22, the operating portion 42 is then brought 
into engagement with the elongate engagement 
portion 44, whereby the locking wire 41 is held at 
the release position P2. Thus, the changeover 
member is constituted by the operating portion 42 
of the locking wire 41 and the pair of elongate en- 
gagement projections 43, 44. 

With the air bag module 28 being mounted on 
the core 11 , when the locking wire 41 is rotated from 
the lock position P1 to the release position P2, hook 
portions 30 in respective pins 29 are separated 
away from the locking portions 41a to be disposed 
so as to confront the recess portions 25, whereby 
the engagement between the locking portions 41a 
of the locking wire 41 and the hook portions 30 is 
released at one time at the three locking locations. 

Next, the operation of the air bag module 
mounting structure constructed as described above 
will be described. 

Firstly, in a case where the air bag module 28 
is mounted on the core 1 1 of the steering wheel , the 
locking wire 41 is disposed at the lock position P1 
on the one side of the opening 22 in the holding 
member 14 so that the operating portion 42 of the 
locking wire 41 is brought into engagement with the 
elongate engagement projection 43. In this state, 
as in the case with the first embodiment, the three 
pins 29 formed on the bottom surface of the air bag 
module 28 in such a manner as to protrude there- 
from are allowed to pass through the three passage 
holes 18 in the holding member 41, respectively, 
whereby the hook portions 30 in the pins 29 are 
brought into a resilient engagement with the locking 
portions 41 a of the locking wire 41 . 

On the contrary, in a case where the air bag 
module 28 is required to be removed from the core 
1 1 of the steering wheel, the operating portion 42 of 
the locking wire 41 protruding forward from the 
opening 22 in the holding member 14 is rotated in 
a direction indicated by an arrow shown in Fig. 7. 
As this occurs, the operating portion 42 of the lock- 
ing wire 41 is operated to be rotated until the oper- 
ating portion 42 rides over the elongate engage- 
ment projection 43 and the elongate engagement 
projection 44, whereby the operating portion 42 and 
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the elongate engagement projection 44 are brought 
into engagement with each other, and the position 
of the locking wire 41 is changed over from the lock 
position P1 to the release position P2, the locking 
wire 41 being held at the release position P2. 5 

In this state, as shown in Fig. 9B, the hook por- 
tions 30 in the pins 29 are separated away from the 
locking portions 41a to be disposed so as to con- 
front the recess portions 25, respectively, at the re- 
spective locking locations, whereby the engage- io 
ment between the locking portions 41a of the lock- 
ing wire 41 and the hook portions 30 in the pins 29 
is released at one time at those three locking loca- 
tions. Thus, similarly to the first embodiment the air 
bag module 28 can easily be removed from the core 1$ 
11 of the steering wheel by releasing the air bag 
module 28 from the locked state through a one- 
touch or single operation. 

On the contrary, when the air bag module 28 is 
re-mounted on the core 11 of the steering wheel, 20 
firstly, the operating portion 42 of the locking wire 
41 is operated to be rotated in an opposite direction 
to that used at the time of the aforesaid removing 
operation. When the operating portion 42 is rotated 
in such a manner as to ride over the elongate en- 25 
gagement projection 44 and then the elongate en- 
gagement projection 43, the operating portion 42 is 
brought into engagement with the elongate engage- 
ment projection 43, whereby the locking wire 41 is 
held at the lock position P1. in this state, as has 30 
been described above, the pins 29 on the air bag 
module 28 are allowed to pass through the passage 
holes 18 in the holding member 14, respectively, 
and the locking wire 41 and the hook portions 30 in 
the pins 29 are brought into a resilient engagement 35 
with each other. Consequently, according to the em- 
bodiment, in addition to the advantages obtained in 
the first embodiment, the following advantages can 
be obtained. 

(15) According to the air bag module mounting *o 
structure, the operating portion 42 used in rotating 
the locking wire 41 plays part of a role in holding the 
locking wire41 at the lock position P1 orthe release 
position P2. Thus, the locking wire 41 is changed 
over between the lock position P1 and the release ^ 
position P2 so as to be disposed at the respective 
positions through the simple construction without 
increasing the number of parts. 

(16) According to the air bag module mounting 
structure, the locking wire 41 is changed over to the so 
lock position P1 orthe release position P2 so as to 

be disposed at the lock position PI or the release 
position P2 by brinying tho operating portion 42 or 
the locking wire 41 intc either cf the pair of elongate 
engagement projections 43, 44 formed in the hoid- 55 
ing member 14. Thus, the locking wire-41. can se- 
curely be held at the lock position Pi or-ihe release 
position P2 as required. - 



Next, a third embodiment of the invention will 
be described by mainly describing portions which 
are different from the first embodiment. 

In an air bag module mounting structure ac- 
cording to the third embodiment, as shown in Fig. 
10, a locking wire 23 is, as in the case with the first 
embodiment, formed into substantially a trapezoi- 
dal ring-like shape with the concave recess portions 
25 being omitted from the sides of the locking wire. 
Consequently, in this embodiment, when compared 
with the first embodiment, the displacement dis- 
tance L1 covered by the locking wire 23 when it is 
moved from a lock position to the release position 
becomes longer. 

Consequently, according to this embodiment, 
the following advantages can be obtained. 

According to this air bag module mounting 
structure, the recess portions 25 are omitted from 
the locking wire 23. Due to this, the configuration of 
the locking wire 23 can be simplified, whereby the 
overall structure of the mounting structure can be 
simplified, as well. 

Next, a fourth embodiment of the invention will 
be described by mainly describing portions which 
are different from the first embodiment. 

In an air bag module mounting structure ac- 
cording to the fourth embodiment, as shown in Fig, 
11, the locking wire 23 is formed into substantially 
a circular ring-like shape and locking portions 23a 
are formed at four locations along the outer circum- 
ference of the locking wire 23. In addition, four pas- 
sage holes 18 are formed in a holding member 14 
mounted on a core 1 1 of a steering wheel in such a 
manner as to confront respective locking portions 
23a of the locking wire 23. Furthermore, four pins 
29 are provided on a bottom of the air bag module 
28 in such a manner as to protrude therefrom so 
that the pins 29 confront the passage holes 18 
formed in the holding member 14, respectively. 

Then, when the pins 29 are allowed to pass 
through the passage holes 1 8 the hook portions 30 
in the pins 29 are brought into engagement with the 
locking wire 23, respectively, whereby the air bag 
module 28 is locked and held onto the core 11 of 
the steering wheel at the four locking locations. In 
addition, when the locking wire 23 is moved from 
the lock position to the release position the locking 
wire is contracted diametrically inwardly, whereby 
the engagement between the locking wire 23 and 
the hook portions 30 at the four locking locations is 
released at one time. 

Thus, according to the embodiment, advantag- 
es substantially similar to the above set forth can 
be obtained. 

Next, a fifth embodiment according to the in- 
vention will be described by describing mainly por- 
tions which are different from the fifth embodiment. 
In an air bag module mounting structure ac- 
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cording to a fifth embodiment, as shown in Fig. 12, 
a locking wire 23 is formed into substantially a cir- 
cular ring-like shape which is similar to that accord- 
ing to the third embodiment. In addition, folded back 
portions are formed at ends of the locking wire 23 t 
on a side thereof where an opening is formed in 
such a manner as to face in outer circumferential 
directions, andthree locking portions 23a are 
formed at the folded back portions and at a position 
along a front edge of the locking wire 23. 1 n addition, 1 
in this embodiment, front edges of the folded back 
portions constitute recess portions 25, respectively. 

Thus, according to the embodiment, advantag- 
es substantially similar to above set forth can be ob- 
tained. 

Next, a sixth embodiment according to the in- 
vention will be described by describing mainly por- 
tions which are different from the first embodiment. 

In the sixth embodiment, as shown in Fig. 13, 
a locking wire 23 is formed into substantially a cir- 
cular ring-like shape, and th ree locking portions 23a 
are formed at a position along a front edge and at 
rear ends of the locking wire 23. In addition, hook 
portions 30 are formed in distal ends of three pins 
29 which are provided on a bottom of an air bag 
module 28 in such a manner as to protrude there- 
from, the hook portions 30 being allowed to face 
outwardly. Then, the locking wire 23 is constructed 
to be brought into engagement with the hook por- 
tions 30 from the outside of the pins 29, respective- 
ly, at locking portions 23a, respectively. 

Furthermore, when the air bag module 28 is re- 
moved from a core 1 1 of the steering wheel, an op- 
erating portion 24 of the locking wire 23 is operated 
so as to be drawn out forward so that the locking 
wire 23 is moved to a front release position, where- 
by the locking wire 23 is diametrically expanded : the 
engagement between the locking wire 23 and the 
hook portions 30 being thus released at one time at 
three locking locations. 

Thus, according to this embodiment, in addition 
to the advantages of the first embodiment, the fol- 
lowing advantages can be obtained. 

According to this air bag module mounting 
structure, the locking wire 23 is formed into subst 
an tiallya circular ring-like shape which is partially 
opened and is brought into engagement with the 
hook portion 30 from the outside of the respective 
pins 29. In addition, the locking wire 23 is diametri- 
cally expanded against its own resiliency as the 
locking wire 23 is moved to the release position, 
whereby the engagement between the locking wire 
23 and the respective hook portions 30 is released. 

Thus, when the locking wire 23 is operated so 
as to be moved to the release position the locking 
wire 23 is expanded diametrically outwardly, where- 
by the engagement between the locking wire 23 and 
the respective hock portions 30 can easily be re- 



leased. 

Next, a seventh embodiment of the invention 
will be described by describing mainly portions 
which are different from the first embodiment. 

In this seventh embodiment, as shown in Fig. 
14, the locking wire 23 is formed into substantially 
an oval ring-like shape which is partially opened, 
and three locking portions 23a are formed in the vi- 
cinity of ends of the opening and a position along a 
front edge of the locking wire 23. The pair of rear 
locking portions 23a at the rear are brought into en- 
gagement with hook portions 30 from the inside of 
pins 29, whereas the front locking portion 23 is 
brought into engagement with the hook portions 30 
from the outside of the pins 29. 

Thus, in this embodiment, when the locking 
wire 23 is translated to the forward release position 
the locking portions 23a are separated away from 
the hook portions 30 at the three locking locations, 
whereby the engagement between the locking por- 
tions 23 and the hook portions 30 is released at one 
time. 

Consequently, according to this embodiment, 
advantages substantially similar to the above set 
forth can be obtained. 

Next, an eighth embodiment of the invention 
will be described by describing mainly portions 
which are different from the first embodiment. 

In the eighth embodiment, as shown in Fig. 15, 
a pair of locking portions 23a is formed on sides of 
a locking wire 23 at the front thereof, and another 
pair of locking portions 23a is formed at folded back 
portions on sides of the locking wire 23 at the rear 
thereof. In addition, a concave recess portion 25 is 
formed adjacent to each of the front recess portions 
23a, while a space-like recess portion 25 is formed 
adjacent to each of the rear locking portions 23a. 
On the other hand, four passage holes 18 are 
formed in a holding member 14 mounted on a core 
1 1 of a steering wheel in such a manner as to con- 
front the locking portions 23a on the locking wire 23, 
respectively. Furthermore, fourpins 29 are provided 
on a bottom surface of an air bag module 28 in such 
a manner as to confront the passage ho les 1 8 in the 
holding member 14, respectively. 

Then, when the pins 29 are allowed to pass 
through the passage holes 18 hook portions 30 in 
the pins 29 are brought into engagement with the 
locking portions 23a on the locking wire 23, respec- 
tively, whereby the air bag module 28 is constructed 
to be locked and held onto the core 11 of the steer- 
ing wheel at the four locking locations (refer to Fig. 
15A). In addition, when the locking wire 23 is rotated 
from a lock position P1 to a release position P2, the 
engagement between the locking portions 23a on 
the locking wire 23 and the hook portions 30 is re- 
leased at the four locking locations at one time (refer 
to Fig. 15B). 
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Thus, according to the embodiment, advantag- 
es substantially similar to above set forth in the first 
embodiment can be obtained. 

Next, a ninth embodiment of the invention will 
be described by describing mainly portions which 5 
are different from the first embodiment. 

In the ninth embodiment, as shown in Fig. 16, 
a locking wire 23 is formed into substantially a end- 
less circular ring-like shape having no opening the- 
realong, and locking portions 23a are formed at four 10 
locations along an outer circumference of the lock- 
ing wire 23. In addition, a concave recess portion 
25 is formed adjacent to each of the locking portions 
23a on the locking wire 23. Furthermore, similarly 
to the second embodiment, four passage holes 18 15 
are formed in a holding member 14, and four pins 
29 are provided on a bottom surface of an air bag 
module 28 in such a manner as to protrude there- 
from. 

Then, similarly to the eighth embodiment, the 20 
air bag module 28 is adapted to be locked and held 
onto a core 11 of a steering wheel at four locking 
locations (referto Fig. 1 6A). In addition, the engage- 
ment of the locking wire 23 and hook portions 30 is 
released at the four locking locations at one time by 25 
rotating the locking wire 23 to a release position 92 
(referto Fig. 16B). 

Thus, according to the embodiment, advantag- 
es substantially similar to above set forth in the first 
embodiment can be obtained. 30 

Figs. 17 and 18 show a tenth embodiment of 
the present invention. This embodiment is applied 
to the air bag module in which two pins 29 are pro- 
vided on the bottom thereof. 

Figs . 1 9A and 1 9B show an eleventh embodi- 35 
ment of the present invention. This embodiment is 
also used to be applied to the airbag module having 
two pins 29 as similar to the tenth embodiment. In 
this embodiment, a wire guide rib 50 is provided be- 
tween two engagement projections 26 formed in the *o 
release portion 27 acting as return means. 

A twelfth embodiment of an air bag mounting 
structure according to the invention will be de- 
scribed below with reference to Figs. 1 , 20 to 23. 

As shown in Fig. 20, a substantially U-shaped ^ 
holding member 1 4 formed of a synthetic. resin is to 
be mounted on a lower surface of the core 11 with 
a plurality of bolts, not shown. 

As shown in Figs. 1 , 20 and 21 , two cylindrical 
portions 15 are provided, respectively, on outer cir- so 
cumferential edges of bcth side pieces 14a of the 
holding member 1 4 at positions in the vicinity of dis- 
tal ends thereof in such a "manner as to protrude 
therefrom. A plurality of siits 16 and a pawl 17 are 
formed , respectively, in -and on an external upper 55 
edge of each of the cylindrical portions 15. Then, 
with the holding member 14 being mounted on the 
core 11 , the cylindrical portions. 15 are fitted in the 



through holes 1 3 in the core 1 1 and the pawls 1 7 of 
the cylindrical portions 15 are brought into engage- 
ment with circumferential edges of the through 
holes 13, respectively. As this occurs, two passage 
holes 1 8 are formed in the core 1 1 . 

A rib 1 9 is formed on a lower surface 1 4b of the 
holding member 14 along an outer circumferential 
portion thereof in such a manner as to protrude 
therefrom, and holding portions are formed on an 
internal surface of the rib 19 for holding a locking 
wire 23 acting as a locking body which will be de- 
scribed later. In addition, dislocation preventing por- 
tions 21 are formed adjacent to the cylindrical por- 
tions 15, respectively, on a lower edge of the rib 19 
in such a manner as to protrude inwardly therefrom. 

In addition, an opening 22 is formed in a posi- 
tion on the side of the rib 1 9 along a connecting por- 
tion 14c of the holding member 14 which connects 
both the side pieces 14a. In addition, a dislocation 
preventing portion 21 is also formed on the lower 
edge of the rib 1 9 at a position confronting the open- 
ing 22 in such a manner as to protrude inwardly 
therefrom. 

As shown in Figs. 1 , 20, 21 and 23, the locking 
wire 23 is mounted at the holding portions 20 of the 
holding member 14 in such a manner as to be 
moved and displaced in back and forth directions 
(directions indicated by arrows A, B in Fig. 21). The 
locking wire 23 is formed of a single continuous re- 
silient metallic wire into substantially a trapezoidal 
ring-like shape which is partially opened. The lock- 
ing wire 23 is mounted and disposed at a lock po- 
sition P1 within the holding portions 20 on the hold- 
ing member 14 in a state in which the locking wire 
23 is diametrically contracted overall and is prevent- 
ed from being dislocated by the dislocation prevent- 
ing portions 21 . 

Then, with the locking wire 23 being disposed 
at the lock position P1 , locking portions 23 formed 
at two positions in the vicinity of ends of the locking 
wire 23 are disposed in the passage holes 18, re- 
spectively, in such a manner as to extend over the 
passage holes 1 8 in a direction in which the locking 
portions 23a intersect with axes of the passage 
holes 18. In other words, in this state, the respective 
locking portions 23a on the locking wire 23 are dis- 
posed so as to face the interior of the passage holes 
1 8, respectively. 

An operating portion 24, which is bent into sub- 
stantially a U-shape, is formed on the locking wire 
23 at a position confronting the opening 22 in the 
holding member 14. With the locking wire 23 being 
mounted on the holding member 14, the operating 
portion 22 is adapted to protrude forward through 
the opening 22. 

In addition, a concave recess portion 25 is 
formed adjacent to each of the locking portions 23a 
on the locking wire 23. Then, when the operating 
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portion 24 is pushed in the direction B as viewed in 
Fig. 3, the locking wire 23 is moved to be disposed 
at a rear release position P2 as indicated by chain 
double-dashed lines. As this occurs, the recess por- 
tions 25 of the locking portions 23a are allowed to 5 
confront the passage holes 18, respectively, so that 
the locking wire 23 is withdrawn from the interior of 
each of the passage holes 18. 

Thus, the operating portion 24 serves to 
change over the locking portion 23 between the lock n 
position P1 and the release position P2 so as to be 
disposed at the positions, respectively. Then, when 
the locking wire 23 is disposed at the lock position 
P1 , a lockable status is provided in which an air bag 
module 28 can be locked onto the steering wheel. 1 
On the contrary, when the locking wire 23 is dis- 
posed at the release position P2, a removable sta- 
tus is provided in which the air bag module 28 can 
be removed from the steering wheel. 

As shown in Figs. 1 and 20, two pins 29 are - 
provided on a bottom of the air bag module 28 which 
is to be mounted on the core 1 1 of the steering wheel 
in such a manner as to protrude therefrom : and a 
hook portion 30 is formed in a distal end of each pin 
29 in such a manner as to protrude inwardly. Then, * 
when the air bag module 28 is mounted on the core 
11 of the steering wheel, the pins 29 are allowed to 
pass through the passage holes 18, respectively, 
whereby the locking portions 23a of the locking wire 
23 which are disposed so as to extend over the pas- 
sage holes 18, respectively, are brought into a re- 
silient engagement with the hook portions 30 in the 
pins 29, respectively, from inside. In this status, the 
locking wire 23 is slightly separated away from the 
holding portions 20, and the locking portions 23a 
are then brought into a press engagement with the 
hook portions 30 by virtue of the resiliency of the 
locking wire 23 itself, whereby the air bag module 
28 is locked and held onto the core 1 1 at two locking 
locations. 

In addition, in a state in which the air bag mod- 
ule 28 is so mounted, when the operating portion 
24 on the locking wire 23 is operated to be pushed 
in the direction indicated by the arrow B, the locking 
wire 23 is moved to be displaced from the front (a 
connecting portion 14c side of the holding member 
14) lock position P1 to the rear (a distal end side of 
the holding member) release position 92. Then, the 
locking wire 23 is constructed so as to be diametri- 
cally contracted at an open end thereof against its 
own resiliency, as shown by chain lines in Fig. 23, 
along the internal surface of the rib 19 at the distal 
ends of the holding portions 20. As the locking wire 
23 is so moved to be displaced, the locking portions 
23a of the locking wire 23 are separated away from 
the hook portions 30 in the pins 29, respectively, 
-and the recess portions 25 on the locking wire 23 
are allowed to be disposed so as to confront the 
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hook portions 30, respectively, whereby the en- 
gagement between the locking wire 23 and the pins 
29 at the two locking locations is released at one 
time. 

As shown in Figs. 20 to 22, an extended portion 
14d is formed on the lower surface 14b of the hold- 
ing member 14 at a position which confronts the 
opening 22 in the connecting portion 14c of the 
same holding member 14 in such a manner as to 
extend inwardly. Two inverted angle-like elongate 
engagement projections 26 are formed at positions 
in the vicinity of an inner edge of the lower surface 
14b of the extended portion 14d so as to be posi- 
tioned on sides of the opening 22. In addition, an 
elongate guide projection 27 acting as a guide 
member is formed on the lower surface 1 4b at a po- 
sition confronting the extended portion 1 4d so as to 
intersect substantially at right angles with a direc- 
tion in which the elongate engagement projections 
26 extend. The direction in which the elongate guide 
projection 27 extends conforms to the direction in 
which side portions 24a of the U-shaped operating 
portion 24 on the locking wire 23 extend and coin- 
cides with the directions in which the operating por- 
tion 24 is operated or the directions indicated by the 
arrows A : B in Fig. 3. 

Then, as shown by chain lines in Fig. 22, when 
the locking wire 23 is moved to the rear release po- 
sition P2 with the operating portion 24 being guided 
by the elongate guide projection 27, part of the lock- 
ing wire 23 is brought into engagement with the 
elongate engagement projections 26 to thereby be 
locked and held at the release position P2. In addi- 
tion, when a portion of the extended portion 14d in 
the vicinity of a rear end portion 1 4e thereof is lifted 
up from this state so as to move the elongate en- 
gagement projections 26 upwardly or the operating 
portion 24 on the locking wire 23 is pushed down, 
the engagement between the locking wire 23 and 
the elongate engagement projections 26 is re- 
leased. The locking wire 23 is then moved and re- 
turned from the rear release position P2to the front 
lock position P1 by virtue of its own resiliency. 

Next, the operation of the air bag module 
mounting structure constructed as described above 
will be described below. 

Firstly, in a case where the air bag module 28 
is mounted on the core 1 1 of the steering wheel, as 
shown in Fig. 1 , the two pins 29 provided so as to 
protrude from the lower surface of the air bag mod- 
ule 28 are allowed to pass through the two passage 
holes 1 8 formed in the holding member 1 4 which is 
mounted on the core 11 of the steering wheel, re- 
spectively. Then, the locking wire 23 disposed at the 
lock position P1 on the lower surface of the holding 
member 1 4 resiliency deforms within the respective 
passage holes 1 8 in such a manner as tc be press 
withdrawn inwardly by the pins 29 v Then, when the 
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pins 29 are allowed to pass through the passage 
holes 1 8 to such an extent that the hook portions 30 
therein come to confront the locking wire 23, the 
locking portions 23a on the locking wire 23 are 
brought into a resilient engagement with the hook 5 
portions 30 from inside by virtue of its own resilien- 
cy, whereby the air bag module 28 is locked and 
held onto the steering wheel at the two locking lo- 
cations. Thus, the air bag module 28 can be mount- 
ed on the steering wheel easily and quickly through 10 
a one-touch or single operation. 

In addition, with the air bag module 28 being so 
mounted, when the air bag module 28 needs to be 
removed from the core 11 of the steering wheel for 
replacement or the like the following operation will is 
be carried out. Namely, the operating portion 24 on 
the locking wire 23 which is protruding forward 
through the opening 22 in the holding member 14 
to be in the lockable status is operated and changed 
over so as to be displaced rearward (in the direction 20 
indicated by the arrow B) . Then, the locking wire 
23 is moved from the lock position P1 to the release 
position 92 with the operating portion 24 being guid- 
ed by the elongate guide projection 27 and is dia- 
metrically contracted at the open end against its 25 
own resiliency, whereby the engagement between 
the locking portions 23a on the locking wire 23 and 
the hook portions 30 in the pins 29 is released at 
one time at the two locking locations, as shown by 
chain lines in Fig. 23, and the locking wire 23 is now 30 
disposed in the removable status where the air bag 
module 28 can be removed from the steering wheel. 
Moreover, as this occurs, the locking wire 23 is held 
in the removable status through the engagement 
withthe elongate engagement projections 26 on the 35 
extended portion 14d. Thus, being released from 
the locked state through a one-touch or single op- 
eration, the air bag module 28 can be removed from 
the core 1 1 of the steering wheel easily and quickly. 
Thus, according to this embodiment, the following *o 
advantages can be obtained. 
(17) According to the air bag module mounting 
structure, the locking wire 23 is constituted by the 
single continuous resilient metallic wire adapted to 
be brought into engagement with the hook portions 4 $ 
30 in the plurality of pins 29. In addition, the locking 
wire 23 is provided with the operating portion 24 for 
operating the locking wire 23 so as to change it over 
between the lockable status and the removable sta- 
tus. 50 

Thus, the engagement between the hook por- 
tions 30 in the pins 29 on the air bag module side 
and the locking wire 23 at the plurality of locking lo- 
cations is released at one time by only moving the 
Socking wire 23 so as to displace it from the lockable 55 
status to the removable status. As a result, the air 
bag module 2S can be .removed from the steering 
wheel easily and quickly. ■ 



(18) According to the air bag module mounting 
structure, the elongate guide projection 27 is pro- 
vided on the holding member 14 in such a manner 
as to extend in the directions in which the operating 
portion 24 on the locking wire 23 is operated and to 
be positioned between the side portions 24a of the 
operating portion 24. 

Thus, when the operating portion 24 is changed 
over so as to move and displace the locking wire 
23, the operating portion 24 is guided by the elon- 
gate guide projection 27. As a result, the looseness 
of the operating portion 24 is prevented, whereby 
the locking wire 23 can be displaced easily and 
smoothly. Consequently, the locking wire 23 can be 
changed over between the lockable status and the 
removable status easily and smoothly for disposi- 
tion thereat, whereby the air bag module 28 can be 
mounted on and removed from the steering wheel 
more easily and quickly. 

Next, referring to Figs. 24 and 25, a thirteenth 
embodiment of an air bag module mounting struc- 
ture according to the invention will be described be- 
low by describing mainly portions which are differ- 
ent from the first embodiment. 

In the air bag module mounting structure ac- 
cording to the twelfth embodiment, the locking wire 
23 is described as a type in which the operating por- 
tion 24 is pushed back and forth relative to the hold- 
ing member 14 so as to be changed over between 
the lockable status and the removable status. In 
contrast this, as shown in Figs. 24 and 25, in the air 
bag module mounting structure according to the 
second embodiment, a locking wire 41 acting as a 
locking body is described as a type in which the 
locking wire is changed over between a lockable 
status and a removable status for disposition 
thereat by rotating an operating portion 42 relative 
to a holding member 43. 

In addition, the holding member 43 is formed 
into substantially an annular shape, and cylindrical 
portions 15 are formed at three positions such as 
positions in the vicinity of one ends of both the side 
pieces 43a and a position in the vicinity of the center 
of the connecting portion 43b connecting the side 
pieces 43a to each other on a front side as viewed 
in Fig. 24. That is, with this holding member 43 be- 
ing mounted on a core 1 1 , there are produced three 
passage holes 1 8 in the holding member 43. In this 
case, it is preferable to use an air bag module 28 
having three pins 29 formed on a bottom of an air 
bag module 28. 

An opening 44 formed in the connecting portion 
43b of the holding member 43 is formed longer in a 
circumferential direction when compared with the 
opening 22 in the holding member 14 of the twelfth 
embodiment. Two elongate engagement projec- 
tions 46, 47 are formed at a predetermined interval 
on an upper surface of a dislocationpreventing por- 
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tion 45 formed so as to confront the opening 44 in 
such a manner as to extend in a radial direction of 
the holding member 43. 

The locking wire 41 is formed of a single con- 
tinuous resilient metallic wire into substantially a cir- 5 
cular shape which is partially opened. When the 
locking wire 41 is mounted on holding portions 20 
on the holding member 43 so as to be disposed at 
a lock position P1, three locking portions 41a 
formed at positions substantially confronting the *o 
passage holes 18, respectively, are disposed to ex- 
tend over the respective passage holes 18 so as to 
intersect with axes of the passage holes 18. 

In addition, an operating portion 42 bent into 
substantially a T-shape is formed on the locking '5 
wire 41 at a portion confronting the opening 44 in 
the holding member43. With the locking wire 41 be- 
ing mounted on the holding member 43, the oper- 
ating portion 42 is constructed so as to protrude for- 
ward through the opening 44. Then, when the lock- 20 
ing wire 41 is disposed at the lock position P1 (refer 
to Fig. 24) the operating portion 42 engages with 
one of the elongate engagement projections 46, 
whereby the locking wire 41 is adapted to be held 
at the lock position P1. On the contrary, when the 25 
operating portion 42 is rotated in a direction indicat- 
ed by an arrow C in Fig. 24 so that the locking wire 
41 is disposed at the release position P2 (refer to 
Fig. 25), the operating portion 42 engages with the 
other elongate engagement projection 47, whereby 30 
the locking wire 41 is adapted to be held at the re- 
lease position P2. 

A elongate guide projection 48 as a guide mem- 
ber is provided along an inner circumferential edge 
on a lowersurface 43c of the connecting portion 43b 35 
of the holding member 43 in such a manner as to 
extend in operating (rotating) directions of the op- 
erating portion 42 along an upper bottom portion 
42a of the operating portion 42. Then, the operating 
portion 42 of the locking wire 41 is operated so as 40 
to be rotated, the upper bottom portion 42a of the 
locking wire 41 is allowed to slide over the elongate 
engagement projection 48, whereby the rotation of 
the operating portion 42 is guided when the locking 
wire 41 is changed over between the lock position 45 
P1 and the release position P2 for disposition 
thereat. 

In addition, with the air bag module 28 being 
mounted on the core 1 1 of the steering wheel, when 
the locking wire 41 is rotated from the lock position 50 
P1 to the release position P2, the hook portions 30 
in the pins 29 are separated away from the locking 
portions 41a and are disposed so as to confront re- 
cess portions 25, whereby the engagement be- 
tween the locking portions 41a of the locking wire 55 
41 and the hook portions 30 at the three locking lo- 
cations is released. 

Next, the operation of the air bag module 



mounting structure constructed as described above 
will be described below. 

Firstly, in a case where the air bag module 28 
is mounted on the core 1 1 of the steering wheel, the 
locking wire 41 is disposed at the lock position P1 
within the holding member 43, and the operating 
portion 42 on the locking wire 41 is brought into en- 
gagement with the elongate engagement projection 

46. In this status, as in the case with the first em- 
bodiment, the three pins 29 provided on the bottom 
of the air bag module 28 in such a manner as to 
protrude therefrom are allowed to pass through the 
passage holes 18, so that the hook portions 30 in 
the pins 29 are brought into a resilient engagement 
with the locking portions 41 a of the locking wire 41 , 
respectively. 

In contrast, when the air bag module 28 needs 
to be removed from the core 11 of the steering 
wheel, the operating portion 42 which protrudes for- 
ward through the opening 44 in the holding member 
43 is operated so as to be rotated in the direction 
indicated by the arrow shown in Fig. 24. As this oc- 
curs, the operating portion 42 on the locking mem- 
ber 42 is operated to be rotated until the operating 
portion 42 rides over the elongate engagement pro- 
jection 46 and the elongate engagement projection 

47. As this occurs, the rotation of the operating por- 
tion is guided by the elongate guide projection 48 
on the holding member 43, whereby the operating 
portion 42 and.the elongate engagement projection 
47 are brought into engagement with each other, 
the locking wire 41 is changed over from the lock 
position P1 to the release position P2 for disposition 
thereat and held at the release position P2. 

In this state, as shown in Fig. 25, the hook por- 
tions 30 in the pins 29 are separated away from the 
locking portions 41a on the locking wire 41 at the 
respective locking locations and is disposed so as 
to confront the recess portions 25, whereby the en- 
gagement between the locking portions 41 a on the 
locking wire 41 and the hook portions 30 in the pins 
29 is released at one time at the three locking loca- 
tions. Thus, similarly to the first embodiment, the air 
bag module 28 is released from the locked status 
through a one-touch or single operation, whereby 
the air bag module 28 can be removed easily and 
quickly, 

On the other hand, in a case where the air bag 
module 28 is re-mounted on the core 1 1 of the steer- 
ing wheel, firstly, the operating portion 42 on the 
locking wire 41 is operated so as to be rotated in an 
opposite direction to that used when the air bag 
module is removed. Then, when the operating por- 
tion 42 is operated so as to ride over the elongate 
engagement projection 47 and then the elongate 
engagement projection 46, the operating portion 42 
is eventually brought into engagement with the 
elongate engagement projection 46, whereby the 
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locking wire 41 is held at the lock position P1 . In this 
state, as has been described before, the pins 29 on 
the air bag module 28 are allowed to pass through 
the passage holes 1 8 in the holding member 43, re- 
spectively, so that the locking wire 41 is brought into 5 
a resilient engagement with the hook portions 30 in 
the pins 29. 

Thus, according to this embodiment, in addition 
to advantage substantially similar to above set forth 
of the twelfth embodiment, the following advantage 10 
can be obtained. 

According to this air bag module mounting 
structure, the elongate guide projection 48 is pro- 
vided on the holding member 43 in such a manner 
as to extend not only in the directions in which the 15 
operating portion 42 is operated but also along the 
upper bottom portion 42a of the operating portion 
42. 

Thus, when the operating portion 42 is operat- 
ed and changed over so as to move the locking wire 20 

41 so as to displace the same the operating portion 

42 is guided by the elongate guide projection 48. As 
a result, the looseness of the operating portion 42 
is prevented, whereby the locking wire 41 can be 
displaced easily and smoothly. Thus, the locking 25 
wire 41 can be changed over between the lockable 
status and the removable status easily and smooth- 
ly, whereby the air bag module 28 can be mounted 

on and dismounted from the steering wheel more 
easily and quickly. 30 

In addition, the respective embodiments which 
have been described heretofore may be modified 
as will be described below to embody the invention. 

In the respective embodiments, the number of 
locking locations where the locking wire 23, 41 is 35 
locked to the hook portions 30 in the pins 29 may 
be changed to, for example, five or greater. 

In the respective embodiments, the locking wire 
23,41 may be divided into a plurality of portions, and 
the engagement projection 26 or the elongate en- 40 
gagement projections 43, 44 may be provided so 
as to confront the plurality of divided portions of the 
locking wire 23, 41 . 

In the first embodiment, the release portion 27 
on the holding member 14 may be omitted. In this *s 
case, in order to return the locking wire 23 disposed 
at the release position P2 to the lock position P1 , a 
tool such as a screw driver needs to be used to 
move the locking wire 23 so disposed in such a 
manner that the locking portion 23a rides over the 50 
engagement projection 26. However, this operation 
of so moving the locking wire can be carried out in 
a state in which the air bag module 28 is removed 
from the cere 1 1 of the steering wheel. Consequent- 
ly, the required moving operation can be trouble- 55 
"some in no case. 

in the respective, embodiments, the hook por- 
tions 30 in the pins 29 of the air bag module 28 may 



be constructed to be brought into engagement with 
the locking wire 23, 41 from inside. 

In the fourth embodiment, instead of the pair of 
hook portions 30 which come into engagement with 
the locking portions 23a provided on both sides of 
the locking portion 23 at the front thereof, as shown 
by chain lines in Fig. 1 1 , it may be constructed such 
that a single hook portion 30 is provided so as to be 
brought into engagement with the locking wire 23 
at a position along the front edge thereof, so that 
the air bag module 28 is locked and held onto the 
core 11 of the steering wheel at the three locking 
locations. 

In the fifth to seventh embodiments, instead of 
the single hook portion 30 which comes into en- 
gagement with the locking portion 23a on the front 
edge of the locking wire 23, as shown by chain lines 
in Figs. 12 to 14, it may be constructed such that a 
pair of hook portions 30 is provided so as to be 
brought into engagement with the locking wire 23 
at the front on both sides thereof, so that the air bag 
module 28 is locked and held onto the core 1 1 of 
the steering wheel at the four locking locations. 

In the twelfth embodiment, the elongate guide 
projection 27 is constructed so as to be provided on 
the lower surface 14b of the extended portion 14d 
on the connecting portion 14c of the holding mem- 
ber 14. However, the location where the elongate 
guide projection 27 is provided is not limited to the 
lower surface 14b. For example, the elongate guide 
projection 27 may be constructed so as to be pro- 
vided on the upper surface 14f (refer to Fig. 20) of 
the holdingmember 14 at the dislocation preventing 
portion 21 . 

In the twelfth and thirteenth embodiments, the 
elongate guide projections 27, 48 are provided as 
a guide member. On the contrary, instead of the 
elongate guide projections 27, 48, one or a plurality 
of projections may be provided. Note that in a case 
where a plurality of projections are provided, it is 
desirable that projections are provided along the di- 
rections in which the operating portions 24, 42 on 
the locking wires 23, 42 are operated. 

In the respective embodiments, the pins 29 are 
provided on the bottom of the air bag module 28 in 
such a manner as to protrude therefrom, and the 
passage holes 18 are formed in the holding mem- 
bers 14, 43. In contrast to this construction, pins 
may be provided on the steering wheel main body 
in such a manner as to protrude therefrom, and pas- 
sage holes may be formed in the bottom of the air 
bag module 28 through which the pins on the steer- 
ing wheel main body are allowed to pass. In a case 
where such a structure is adopted, a locking wire 
adapted to be brought into engagement with the 
pins on the steering wheel main body is held onto 
the air bag module. 

Referring to Figs. 26 to 28, a fourteenth ernbod- 
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iment of a steering wheel with an air bag apparatus 
according to the invention will be described below. 

As shown in Fig. 26, a steering wheel according 
to the embodiment comprises a rim portion 211 
formed into an annular shape, a boss portion 212 5 
disposed at the center of rim portion 211 and four 
(only two are shown in Fig. 26) spoke portions 213 
connecting the rim portion 212 and the boss portion 
211 . Then, a steering wheel main body 214 is con- 
stituted by the rim portion 21 1 , the boss portion 212 10 
and the spoke portions 213. In addition, an air bag 
module 220 having an air bag cover 221 adapted 
to oscillate is disposed on the steering wheel main 
body above the boss portion 212. 

The steering wheel main body 214 comprises is 
a rim core 215a corresponding to the rim portion 
211 . a boss portion core 215b corresponding to the 
boss portion 21 2 and spoke portion cores 21 5c cor- 
responding to the spoke portions 213 and is con- 
structed by connecting the respective cores 215a 20 
to 215c. A coating layer 216 formed, for example, 
of a resin material such as urethane is formed over 
the rim portion core 215a and a rim portion core 
215a side of each of the spoke portion cores 215c 
and a lower cover is provided over a part of the boss 25 
portion core 21 5a and a portion of the spoke portion 
core 21 5c which is not covered with the coating lay- 
er 21 6 so as to cover external surfaces thereof. The 
lower cover 21 7 is fastened to the boss portion core 
215b with screws, not shown. In addition, a fixing 30 
plate 21 8 for fixing the air bag module 220 to an 
upper surface thereof is disposed on the boss por- 
tion core 215b , and this fixing plate 218 is bolted 
with bolts and nuts which are not shown. Asteering 
shaft, not shown, is connected to the steering wheel 35 
via the boss portion core 21 5b, so that the rotation 
of the steering wheel is transmitted to the steering 
shaft. 

In addition, the air bag module 220 comprises 
a bag-like air bag 222 which is folded down in such 
a manner as to be expanded, an inflator 223 for sup- 
plying the air bag 222 with an expansion gas, the 
aforesaid air bag cover 221 for covering the air bag 
222 so folded down and a bag holder 224 for holding 
the air bag 222, the inflator 223 and the air bag cov- 45 
er 221 . Here, the air bag 222, the inflator 223 and 
the bag holder 224 are bolted down with bolts and 
nuts which are not shown. 

The air bag cover 221 is formed of a resin ma- 
terial, and for example, H-shaped tear lines 221a so 
which are adapted to forcibly broken through the ex- 
pansion and deployment of the air bag 222 are 
formed in the back of the air bag cover at a central 
portion thereof in such a manner as to sink therein. 
In addition, rib portions 221 b are formed on the back 55 
of the air bag cover at positiens injhe vicinity of the 
edge thereof which constitute four (only two are 
shown in Fig. 25) movable contact plates which are 



adapted to be brought into contact with extended 
portions 224c of the bag holder 224, which will be 
described later. 

Additionally, the bag holder 224 is formed of a 
sheet-like metallic material. The bag holder 224 
comprises a bottom portion 224a to which the infla- 
tor 223 or the like is bolted down, a side wall portion 
224b extending upwardly from the bottom portion 
224a toward the respective spoke portions 21 3 and 
the four (only two are shown in Fig. 26) extended 
portions 224c provided so as to extend outwardly 
from an upper end portion of the side wall portion 
224b to the respective ribs 221 b of the air bag cover 
221 . A nut 225 is welded to an upper surface of each 
of the extended portions 224c substantially at a cen- 
tral portion thereof and a through hole 224d is also 
formed in each of the extended portions 224c which 
has a diameter which is substantially the same as 
the inside diameter of internal threads of the nut 
225. Then, the bag holder 224 is connected to a sta- 
tionary contact plate 226 as a stationary plate via 
horn switch mechanisms 240, which will be de- 
scribed later, provided integrally with the extended 
portions 224c. 

As shown in Figs. 26 and 27, the stationary 
plate 226 comprises side pieces 226a disposed on 
both sides of a center lime m bisecting laterally the 
steering wheel in a neutral state and a connecting 
portion 226b connecting those side pieces 226a. In 
this embodiment, these side pieces 26a and con- 
necting portion 226b are formed so as to have sub- 
stantially a U-shaped cross section, and a pin por- 
tion 251 for a snap-lock mechanism 250 is provided 
on each of the side pieces 226a in such a manner 
as to protrude toward the boss portion core 215b. 
In addition, each side piece 226a has a pin support- 
ing portion 226c as a bottom for supporting the pin 
portion 251 thereon, side wall portions 226d extend- 
ing upwardly from the pin supporting portion to the 
spoke portions 21 3, respectively and edge portions 
226e extending outwardly from upper ends of the 
side wall portions 226, respectively. The edge por- 
tion 226e is provided such that at least part of the 
edge portion 226e is brought into abutment with the 
spoke portion core 215c of the associated spoke 
portion 213 or a stepped portion 21 9 formed on the 
coating layer 216 (in Fig. 26, a stepped portion on 
the spoke portion core 215 is shown). 

Additionally, the snap-lock mechanism 250 
comprises the pin portion 251 having a hook portion 
252 formed in a distal end portion thereof, passage 
holes 253 formed in the fixing plate 21 8 fixed to the 
boss portion 212 at positions confronting the pin 
portions 251 , respectively and a wire 254 as a lock- 
ing body adapted to be brought into engagement 
with the hook portions 252 when the pin portions 
251 are allowed to pass through the passage holes 
253, respectively. v 
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As shown in Fig. 27, the wire 254 is formed into 
substantially a U-shape and an operating portion 
254a is formed centrally on a bottom thereof for op- 
erating the wire 254 so as to be changed over be- 
tween a lock position and a release position. In ad- 5 
dition, locking portions 254c are formed on the wire 
254 at positions in the vicinity of end portions 254b 
of the wire which are adapted to be brought into en- 
gagement with the hook portions 252 in the pin por- 
tions 251 , respectively, and an recessed release 10 
portion 254d is formed adjacent to the operating 
portion 254a side of each locking portion 254c. The 
wire 254 is mounted within the stationary plate 21 8 
in such a manner that the wire presses against a 
side wall portion 218b of the fixing plate 218 by vir- *5 
tue of its own resiliency when it is located at the lock 
position. In this state, the locking portions 254c of 
the wire 254 are disposed so as to face the interior 
of the passage holes 253, respectively. 

Note that when fixing the air bag module 220 20 
relative to the steering wheel main body 214, the 
operating portion 254a of the wire 254 is pulled out 
in a direction indicated by an arrow B in Fig. 27 so 
as to dispose the wire 254 at the lock position. In 
this state, distal ends of the pin portions 51 on the 25 
air bag module 220 are allowed to pass through the 
passage holes 253 in the fixing plate 21 8. Thus, as 
the pin portions 251 are allowed to pass through the 
passage holes 253 gradually, the wire 254 is resil- 
iency deformed against its resiliency in such a man- 30 
ner that the locking portions 254c of the wire 254 
are forcibly displaced so that both the end portions 
254b thereof approach each other. With time, when 
the hook portions 252 in the pin portions 251 are 
allowed to pass through the passage holes to posi- 35 
tions where they confront the wire 254 the locking 
portions 254c of the wire 254 are brought into en- 
gagement with the hook portions 252 in the pin por- 
tions 251 , respectively by virtue of its own resiliency, 
whereby the air bag module is locked onto the steer- *o 
ing wheel main body 214. Thus, when the respec- 
tive pin portions 251 are brought into engagement 
with the wire 254, the stationary contact plate 226 
is made not to oscillate relative to the fixing plate 
218 (the steering wheel main body 214) and is not 45 
allowed to be removed. 

On the contrary, when the air bag module 220 
is removed from the steering wheel main body 214, 
the operating portion 254a on the wire 254 is 
pushed in an opposite direction to the direction in- so 
dicated by the arrow B, whereby raised locking por- 
tions 18a on the fixing plate 218 are brought into 
engagement with the wire, and the wire is disposed 
at the release position. In this state, the wire 254 is 
pushed out to the distal end portion side of the fixing 55 
plate 21 8 even at the end portions 254b thereof. As 
this occurs, the end portions 254b are resiliently de 
formed such that the space between the end por- 



tions 254b is narrowed along the side wall 218b of 
the fixing plate 21 8. At the same time as this occurs 
the locking portions 254c of the wire 254 are moved 
toward the distal end portion side of the fixing plate 
218 while being resiliently inwardly deformed, and 
the locking portions 254c are eventually put in a 
state in which they are dislocated from the passage 
holes 253. Then, the recessed release portions 
254d come to confront the passage hole 253, re- 
spectively, a state being thereby produced in which 
the wire 254 does not face the interior of the pas- 
sage holes 253, whereby the engagement between 
the hook portions 252 in the pin portions 251 and 
the wire 254 is released, and in this state when the 
air bag module 220 is pulled out toward the air bag 
cover 221 side thereof, the air bag module 220 is 
removed from the steering wheel main body 214. 

In addition, as shown in Fig. 28, the horn switch 
mechanism 240 comprises a stationary side mem- 
ber 243 having one of a pair of contacts 242, 242, 
a movable side member 244 having the other of the 
pair of contacts 241, 242, a coil spring 245 and a 
bolt with a collar or collar bolt 246. The stationary 
side member 243 is disposed on an upper surface 
side of the stationary contact plate 226, while the 
movable side member 244 is disposed on a lower 
surface side of the extended portion 224c of the bag 
holder 224 so as to be spaced away from the sta- 
tionary side member 243. The contacts 241 , 242 
are provided such that the contacts are exposed 
from opposite surfaces of the stationary side mem- 
ber 243 and the movable side member 244, respec- 
tively. In addition, the coil 245 is provided between 
the extended portion 224c of the bag holder 224 and 
an edge portion 226e of the stationary contact plate 
226 in such a manner as to be wound around the 
stationary side member 243 and the movable side 
member 244. Additionally, the collar bolt 246 has a 
head portion 246a, a core portion 246b and an ex- 
ternally threaded portion 246c. The collar bolt 246 
is passed through a passage hole 226f in the edge 
portion 226e of the stationary contact plate 226, a 
through hole 243a in the stationary side member 
243 and a through hole 244a in the movable side 
member 244 at the core portion 246b and the ex- 
ternally threaded portion 246c, and furthermore the 
threaded portion 246c is constructed to be screwed 
into the internally threaded portion 225a of the nut 
225 through a through hole 224d in the bag holder 
224. In this embodiment, the horn switch mecha- 
nism 240 is provided integrally with the air bag mod- 
ule 220 by screwing the externally threaded portion 
246c of the collar bolt 246 into the internally thread- 
ed portion 225a of the nut. In the embodiment, as 
shown in Fig. 26, the horn switch mechanism 240 
is provided on the air bag cover-221 side rather than 
at the pin supporting portion 226c of the stationary 
contact plate 226. Note that it is- desirable that the 
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height of the horn switch mechanism 240 is made 
to match a height in the vicinity of a height passing 
through the center of the gravity of the air bag mod- 
ule 220. 

In the air bag module 220 constructed as de- 5 
scribed above, the stationary contact plate 226 is 
mounted on the steering wheel main body 214 via 
the snap-lock mechanism 250 and the fixing plate 
21 8 in such a manner as not to oscillate relative to 
the steering wheel main body. On the other hand, 10 
the air bag cover 221 and the bag holder 224 are 
made to oscillate via the horn switch mechanism 
240 between the air bag cover 221 and the station- 
ary contact plate 226. 

In addition, the normal operation of the horn on ?5 
the steering wheel is carried out by pressing an up- 
per portion of the air bag cover 221 of the air bag 
module 220. As this occurs, the bag holder 224 is 
moved in a direction indicated by an arrow A in Fig. 
28 against the biasing force of the coil spring 245 20 
and the collar bolt 246 is moved in the direction A 
in conjunction with the movement of the bag holder 
224. Then, the space between both the contacts 
241, 244 becomes smaller, and when these con- 
tacts 241, 242 are brought into contact with each 25 
other, the horn is activated. Then, when the upper 
portion of the air bag cover 221 is no more pressed, 
the bag holder 224 is moved into an opposite direc- 
tion to the direction A by virtue of the biasing force 
of the coil spring 245, and the collar bolt 246 is 30 
moved in the direction A in conjunction with the 
movement of the bag holder 24, whereby the con- 
tacts 241, 242 are spaced away, and the horn 
stops . Then, when the head portion 246a of the'col- ' 
lar bolt 246 is brought into abutment with the vicinity 35 
of a circumferential edge of the edge portion 226e 
of the stationary contact plate 226, the bag holder 
224 stops moving any farther in the opposite direc- 
tion to the direction indicated by the arrow A. 

Thus, according to the embodiment, the follow- *o 
ing advantages can be obtained. 

(19) In the steering wheel with an air bag device, 
the horn switch mechanisms 240 are provided inte- 
grally with the air bag module. Thus, the control of 

the stroke of the horn switch mechanism 240 is 45 
made possible before the air bag module 220 is as- 
sembled to the steering wheel main body 214. 
Then, when such a stroke control is carried out, 
since most of the air bag module 220 is exposed to 
the outside, for example, even if there are errors in so 
producing and assembling the constituent compo- 
nents such as the air bag cover 221 and the collar 
bolt 246, the stroke of the hem switch mechanism 
240 can easily be corrected to the set value. 

(20) In the steering wheel with an air bag device, 55 
the air bag module 220 is fixed to the.steering wheel 
main body 214 at the pin supporting portions 226c 

of the stationary contact plate 226 via the snap-lock 



mechanism 250. Thus, the pin portions 251 of the 
snap-lock mechanism 250 can be constructed not 
to oscillate relative to the steering wheel main body 
21 4. As a result of this, the air bag module 220 can 
be fixed to the steering wheel main body 214 in a 
stable fashion. 

(21) In the steering wheel with an air bag device, 
the snap-lock mechanism 250 is constituted by the 
pin portion 251 having the hook portion 252, the 
passage hole 253 in the fixing plate 21 8 and the wire 
254 adapted to be brought into engagement with 
the hook portion 252 when the pin portion 251 is 
allowed to pass through the passage hole 253. In 
this construction, the air bag module 220 is fixed to 
the steering wheel main body 214 by allowing the 
pin portion 251 to pass through the passage hole 
253 while displacing the wire so that the hook por- 
tion is brought into engagement with the wire 254. 
The air bag moduie 220 can not only be mounted 
on the steering wheel main body 21 4 with ease us- 
ing the snap-lock mechanism 250 having such a 
simple construction but also be fixed to the steering 
wheel main body 214 in a stable condition. 

(22) In the steering wheel with an air bag device, 
both the side pieces 226a of the stationary contact 
plate 226 are connected to each other via the con- 
necting portion 226b. Thus : when the pin portions 
251 on the stationary contact plate 226 are allowed 
to pass through the passage holes 253 in the fixing 
plate 21 8 both the side pieces 226a are inclined so 
as to prevent the inclination of the pin portions 251 . 
As a result of this, there is no risk of the support of 
the air bag module 220 being made to be unstable. 

(23) In the steering wheel with an air bag device, 
the edge portion 226e of the stationary contact plate 
226 is constructed so as to be brought into abut- 
ment with the stepped portions 219 of the steering 
wheel main body 214. Thus, even if the driver or 
passenger of the vehicle strongly presses against 
the air bag cover 221 of the air bag module 220 with 
an intention of activating the horn, the deformation 
of the stationary contact plate 226 by the pressing 
force can be prevented. 

(24) In the steering wheel with an air bag device, 
the stationary contact plate 226 is formed so as to 
have substantially a U-shaped cross section. Thus, 
the strength of the stationary contact plate 226 itself 
is increased, whereby the deformation of the sta- 
tionary contact plate 226 is prevented preferably. 

(25) In the steering wheel with an air bag device, 
the pair of pin portions 251 are provided on both the 
side pieces 226a f the stationary contact plate 226, 
and the four stepped portions 219 are provided on 
the steering wheel main body 21 4. Thus, even if the 
driver or passenger of the vehicle strongly presses 
against the air bag cover 221 of the air bag module 
220 with an intention of activating the horn, the dis- 
placement of the side pieces 226a of the stationary 
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contact plate 226 by the pressing force can be pre- 
vented. In addition, the stationary contact plate 226 
can be disposed on the steering wheel main body 
214 in a stable condition. As a result of this, the 
abrupt change in the space between the contacts 
241 , 242 of the horn switch mechanism 240 can be 
prevented. 

(26) In the steering wheel with an air bag device, 
the horn switch mechanisms 240 are provided at 
the positions closer to the air bag cover 221 side 
rather than to the side pieces 226a of the stationary 
contact plate 226, whereby the horn switch mech- 
anisms 240 are to be provided at the positions in 
the vicinity of the height of the center of the gravity 
of the air bag module 220. Thus, even if the vehicle 
is turned abruptly or the steering wheel is drastically 
turned, the air bag module 220 can be displaced 
substantially uniformly as a whole, whereby rolling 
or the activation of the horn without the driver* or 
passenger's intention of activating the same can be 
prevented. 

[0109] Note that the above embodiment maybe mod- 
ified as follows . 

[0110] In this embodiment, illustrated as the snap- 
lock mechanism 250 is the snap-lock mechanism of a 
type in which the operating portion 254a on the wire 254 
is pushed and pulled to change over the wire 254 be- 
tween the lock position and the release position so as 
to dispose the wire 254 thereat. Instead of the snap-lock 
mechanism so illustrated, a type of snap-lock mecha- 
nism may be used in which the operating portion 254a 
on the wire 254 is rotated along the side wall portion 
21 8b of the fixing plate 21 8 to thereby change over the 
wire 254 between the lock position and the release po- 
sition so as to dispose the wire 254 thereat. 
[0111] In addition, while the pair of pin portions 251 
are provided on the side pieces 226a of the stationary 
contact plate 226 in the embodiment, the number of pin 
portions 251 may be set optionally depending upon the 
size and configuration of the air bag module 220 provid- 
ed that at least a pair is provided. 
[01 1 2] Additionally, while the edge portion 226e of the 
stationary contact plate 226 is constructed to be brought 
into contact with the stepped portions 219 on the four 
spoke portions, respectively, in the embodiment, the 
stepped portions 21 9 may be constructed to be provided 
only on any three of the four spoke portions 213. 
[0113] Furthermore, while the horn switch mecha- 
nism 240 is constructed to be provided with the coil 
spring 245 in the embodiment, for example, a leaf 
spring, a volute spring or the like may be provided in- 
stead of the coil spring 245. 

[0114] Moreover, while the stationary contact plate 
226 is formed so as to have substantially the U-shaped 
cross section in the embodiment, the stationary contact 
plate 226 may not be formed so as to have the U-shaped 
cross section in the event that the stationary contact 



plate 226 is not deformed by the biasing force of the coil 
spring 245 when the horn is activated or that the amount 
of deformation thereof falls within an allowable range. 
[0115] In addition, while the edge portion 226e of the 

5 stationary contact plate 226 is constructed to be brought 
into abutment with the stepped portions 219 on the 
spoke portions 213 in the embodiment, there may be 
provided no such stepped portion 219 in the event that 
the stationary contact plate 226 is not deformed by the 

10 biasing force of the coil spring 245 when the horn is ac- 
tivated or that the amount of deformation thereof falls 
within an allowable range. 

[0116] Additionally, while the steering wheel is illus- 
trated in the embodiment in which the fixing plate 21 8 is 

15 provided inwardly of the spoke portion cores 215c, the 
fixing plate may be disposed outwardly of the spoke por- 
tion cores 21 5c. In this case, the passage holes through 
which the pin portions 251 are allowed to pass are 
formed in the boss portion core 215b on the steering 

20 wheel main body 214, while the fixing plate 218 func- 
tions only to hold the wire 254. 

[0117] Furthermore, while the pin portions 251 are 
provided on the pin supporting portions 226c of the sta- 
tionary contact plate 226 with the passage holes 253 

25 being formed in the fixing plate 21 8 in the embodiment, 
the pin portions 251 may be provided on a confronting 
surface of the steering main body 214 which confronts 
the bottom of the air bag module 220 in such a manner 
as to protrude therefrom with the passage holes 253 be- 

30 ing formed on the bottom of the air bag module 220. 
[01 18] Moreover, while the air bag module 220 is fixed 
to the steering wheel main body 214 at the pin support- 
ing portions 226c of the stationary contact plate 226 via 
the snap-lock mechanism 250 in the embodiment, the 

35 air bag module 220 may be fixed to the steering wheel 
main body 21 4 at the side wall portions 226d of the sta- 
tionary contact plate 226 constituting the external sur- 
face thereof via the snap-lock mechanism 250. 
[0119] In addition, as the fixing plate 218, a plurality 

40 of fixing plates 218 and locking bodies such as short 
wires may be provided for each portion where the snap- 
lock mechanism 250 is provided, and the plurality of fix- 
ing plates and locking bodies may be formed integrally. 
[0120] Additionally, while the air bag module 220 is 

45 constructed to be fixed to the steering wheel main body 
214 through the engagement between the pin portions 
251 having the hook portions 252 and the wire 254 in 
the embodiment, the air bag module 220 may be con- 
structed to be fixed to the steering wheel main body 214 

so through engagement between clips having locking 
pawls and passage holes through which the locking 
clips are allowed to pass. 

[0121] The present invention is constructed as has 
been described heretofore, the invention can provide 
55 the following advantages. 

[0122] The removal of the air bag module can easi- 
lybe implemented while preventing the abrupt return of 
the locking body to the lockable status. 
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[01 23] Since the locking body is held in the removable 
status when the air bag module is removed from the 
steering wheel, the removal of the air bag module can 
be implemented quickly and more, easily. 
[01 24] When the air bag module is re-mounted on the 
steering wheel, the air bag module can be re-mounted 
quickly and easily. 

[0125] The number of parts can be reduced. Moreo- 
ver, when the air bag module is removed, the single lock- 
ing body only has to be changed over to and displaced 
at the removable status, whereby the removal of the air 
bag module from the steering wheel can be implement- 
ed more quickly and easily. 

[01 26] The engagement of the hook portions with the 
locking body at the plurality of locking locations can be 
released at one time. Consequently, the removal of the 
air bag module can be carried out more quickly and eas- 
ily. 

[0127] The locking body can automatically be re- 
turned to the lockable status by virtue of its own resil- 
iency. Consequently, when the air bag module is re- 
mounted on the steering wheel, the air bag module can 
be mounted on the steering wheel more quickly and eas- 
ily. 

[0128] The changeover member can be constructed 
with the simple construction without increasing the 
number of parts. 

[0129] The locking body can be held at the release 
position in a more ensured fashion by brining the oper- 
ating portion into engagement with the engagement por- 
tion. 

[0130] At least part of the plurality of passage holes 
and changeover member can easily be formed in and 
on the holding member formed of a synthetic resin or 
the' like. Then, the locking body can simply be mounted 
on the core of the steering wheel via the holding mem- 
ber. 

[01 31 ] The engagement of the hook portions with the 
locking body at the plurality of locking locations can be 
released at one time, whereby the air bag module can 
easily be removed from the steering wheel. 
[0132] The locking body is diametrically contracted or 
expanded at the release position, whereby the engage- 
ment between the hook portions and the locking body 
at the plurality of locking locations can easily be re- 
leased. 

[0133] The recess portions on the locking body are 
allowed to confront the hook portions, respectively, by 
displacing the locking wire to the release position over 
a small displacement distance, whereby the engage- 
ment between the hook portions and the locking body 
can easily be released. . - . 

[0134] The locking body can easily be displaced to the 
release position by operating the operating .pcrtion.- 
[0135] The locking body can be held in the-mounted 
status in which the locking body confronts the respective 
passage holes by the holding portions in an- ensured 
fashion. Then, when the hook portions in the pins are 



brought into engagement with the locking body, respec- 
tively, the locking body is separated away from the hold- 
ing portions and is brought into a press engagement with 
the hook portions by virtue of its own resiliency, whereby 
s the air bag module can be locked and held rigidly onto 
the steering wheel. 

[0136] The air bag module can be locked and held sta- 
bly onto the steering wheel at three or more locking lo- 
cations. 

10 [0137] The plurality of passage holes can easily be 
formed in the holding member formed from a a synthetic 
resin, and the locking body can simply be mounted on 
the holding member. 

[01 38] When the locking body is operated so as to be 

75 moved to the release position, the locking body is con- 
tracted diametrically inwardly of the respective pins, 
whereby the engagement between the locking body and 
the respective hook portions can easily be released. 
[0139] When the locking body is operated so as to be 

20 moved to the release position, the locking body is con- 
tracted diametrically outwardly of the respect pins, 
whereby the engagement between the locking body and 
the respective hook portions can easily be released. 
[0140] The engagement between the hook portions 

25 and the locking body at the plurality of locking locations 
can be released at one time, whereby the air bag module 
can easily be removed from the steering wheel. 
[01 41 ] When the locking wire is rotated to the release 
position, the recess portions on the locking body are al- 

30 lowed to confront the hook portions, whereby the en- 
gagement between the hook portions and the locking 
body can easily be released. 

[0142] When the operating portion is operated, the 
locking body can easily be rotated to the release posi- 
35 tion. 

[0143] The locking body can be held by the holding 
portions in the mounted status where the locking body 
is allowed to confront the respective passage holes in 
an ensured fashion. Then, when the hook portions in the 

40 pins are brought into engagement with the locking body, 
respectively, the locking body is separated away from 
the holding portions and is brought into a press engage- 
ment with the hook portions, respectively, whereby the 
air bag module can rigidly be locked and held onto the 

45 steering wheel, 

[0144] The air bag module can stably be locked and 
held onto the steering wheel at three or more locking 
locations. 

[0145] The plurality of passage holes can easily be 
50 formed in the holding memberformed from the synthetic 
resin or the like, and the locking body can simply be 
mounted on the holding member. 
[0146] Not only can the engagement between the 
hook portions and the locking body at the plurality of 
55 locking locations be released at one time by only dis- 
placing the locking body from the lockable status to the 
removable status, but also the changeover operation of 
the locking body between the lockable*status and the 
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removable status can be performed easily and smooth- 
ly. Thus, the air bag module can be mounted on and 
removed from the steering wheel easily and smoothly. 
[01 47] The stroke of the horn switch mechanism can 
be corrected to the set value with ease. In addition, the 
air bag module can be fixed to the steering wheel in the 

stable condition. \ 

[0148] The air bag module can be mounted to the ] 
steering wheel with ease and in the stable condition us- 1 
ing the snap-lock mechanism having the simple cojy 
struction. 

[0149] The pin portions can be prevented from being 
inclined, whereby there occurs no case where the air 
bag is supported unstably. 

[0150] The strength of the stationary plate itself can 
be increased, whereby even if the driver or passenger 
of the vehicle strongly presses against the air bag mod- 
ule, the deformation of the stationary plate by the press- 
ing force can be prevented preferably 
[0151] The stationary plate can be disposed relative 
to the steering wheel main body in the stable condition. 
[0152] Additionally, the performance of rolling resist- 
ance can be improved. 

[0153] Although the invention has been described in 
its preferred form with a certain degree of particularity, 
it is understood that the present disclosure of the pre- 
ferred form can be changed in the details of construction 
and in the combination and arrangement of parts without 
departing from the spirit and the scope of the invention 
as hereinafter claimed. 

[0154] Further, each feature or construction of the 
aforementioned embodiments can be combined into the 
possible extent. Accordingly, the dependencies of the 
claims are preliminary: It is explicitly stated that any 
combinations of claimed features and/or of features de- 
scribed in the description is intended to be claimed, if 
appropriate in the course of the grant procedure. 



Claims 

1 . An air bag module mounting structure for mounting 
an air bag module on a steering wheel, comprising: 

a plurality of pins provided on one of said air 
bag module and said steering wheel and each 
having a hook portion; 

a plurality of passage holes formed in the other 
of said air bag module and said steering wheel, 
said pin being inserted into and passing 
through said passage hole; 
a locking body engageable with said hook por- 
tion of said pin inserted into said passage hole 
to thereby lock said air bag module to said 
steering wheel; and 

a changeover member provided on at least one 
of said air bag module, said steering wheel and 
said locking body to regulate said locking body 



and change a state between (i) a locked state 
where said air bag module and said steering 
wheel are locked with each other and (ii) a re- 
leasable state where said air bag module and 
5 said steering wheel are allowed to be separat- 

ed. 

2. An air bag module mounting structure according to 
claim 1 , wherein said changeover member holds 

10 said locking body in said releasable state when said 
air bag module is removed from said steering 
wheel. 

3. An air bag module mounting structure according to 
15 claim 2, wherein said changeover member compris- 
es return means for returning said locking body sub- 
ject to said releasable state to said locked state. 

4. An air bag module mounting structure according to 
20 claim 1 , wherein said locking body comprises a sin- 
gle continuous wire formed into substantially a ring- 
like shape. 

5. An air bag module mounting structure according to 
25 claim 1 , wherein said locking body is adapted to be 

released from an engagement with said plurality of 
hook portions at one time. 

6. An air bag module mounting structure according to 
30 claim 1 , wherein said locking body comprises a sin- 
gle continuous resilient wire, and an engagement 
of said locking body with a plurality of said hook por- 
tions is released at one time by displacing said lock- 
ing body to a release position. 

35 

7. An air bag module mounting structure according to 
claim 6, wherein said locking body is formed into 
substantially a ring-like shape which is partially 
opened and is constructed so as to be diametrically 

40 contracted or expanded against its own resiliency 
in conjunction with a movement thereof to said re- 
lease position. 

8. An air bag module mounting structure according to 
45 claim 6, wherein a recess portion are formed on said 

locking body for releasing the engagement of said 
locking body with said hook portions with said lock- 
ing body being displaced to said release position. 

50 g. An air bag module mounting structure according to 
claim 6, wherein an operating portion is provided on 
said locking body for displacing said locking body 
to said release position. 

55 10. An air bag module mounting structure according to 
claim 1 , wherein said locking body comprises a sin- 
gle continuous wire which is formed into substan- 
tially a ring-like shape, and an engagement of said 



25 



49 



EP 1 167 132 A2 



50 



locking body with said plurality of hook portions is 
released at one time by rotating said locking body 
to a release position. 

11. An air bag module mounting structure according to 5 
claim 10, wherein recess portions are formed on 
said locking body for releasing the engagement of 
said locking body with said hook portions with said 
locking body being rotated to said release position. 

10 

12. An air bag module mounting structure according to 
claim 10, wherein an operating portion is provided 
on said locking body for rotating said locking body 
to said release position. 

15 

13. An air bag module mounting structure according to 
claim 1 , wherein said locking body has an operating 
portion as said a changeover member, and a guide 
member is provided one of said air bag module and 
said steering wheel main body for guiding a dis- 20 
placement of said locking body between said locked 
state and said releasable state. 



wherein said air bag module is constructed so 
as to be fixed to said steering main body via a 
snap-lock mechanism on a bottom or an exter- 
nal side thereof. 

18. A steering wheel with an air bag device according 
to claim 17 : wherein said snap-lock mechanism 
comprises: 

a plurality of pin portions provided on one of a 
bottom of said air bag module and a confronting 
surface of said steering wheel main body which 
confronts said bottom of said air bag module; 
a plurality of passage holes formed in the other 
of said bottom of said air bag module and said 
confronting surface of said steering wheel main 
body which confronts said bottom of said air 
bag module; and 

a locking body adapted to be brought into en- 
gagement with hook portions formed in said pin 
portions when said pin portions are allowed to 
pass through said passage holes, respectively. 



1 4. An air bag module mounting structure according to 
claim 13, wherein one of said air bag module and 
said steering wheel main body has said plurality of 
passage holes and comprises a holding memberfor 
holding said locking body, and wherein said guide 
member is provided on said holding member. 

1 5. An air bag module mounting structure according to 
claim 13, wherein said guide member comprises a 
projection or an elongate projection disposed in 
such a manner as to extend in a direction in which 
said operating portion is operated. 

1 6. An air bag module mounting structure according to 
claim 15, wherein said locking body comprises a 
single continuous resilient wire, wherein said oper- 
ating portion is formed by bending said resilient wire 
into substantially a U-shape, and wherein said pro- 
jection or elongate projection is disposed in such a 
manner as to extend between extreme ends of an 
operation area of said operating portion. 

1 7. A steering wheel with an air bag device, comprising: 



19. A steering wheel with an air bag device according 
25 to claim 1 8, wherein said air bag module comprises: 

a stationary plate having said plurality of pin 
portions; and 

a movable plate adapted to oscillate relative to 
30 said stationary plate and having said air bag 

cover mounted thereon, 

wherein said stationary plate comprises side 
pieces disposed on both sides of a center line 
which bisects said steering wheel in a neutral 
35 state which are connected to each other. 

20. A steering wheel with an air bag device according 
to claim 19, wherein at least part of said stationary 
plate is brought into abutment with a stepped por- 

40 tion formed on said steering wheel main body. 



45 



a steering wheel main body; 
an air bag module having an air bag cover 
which can oscillate relative to said steering so 
wheel main body; and 

a horn switch mechanism to activate a horn 
when a pair of contacts disposed spaced away 
from each other is brought into contact with — 
each other through oscillation of said air.bag 55 
cover; 

wherein said horn switch mechanism is provid- 
ed integrally with said air bag module,- and ••- -. 
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(54) Air bag module mounting structure 

(57) A plurality of pins provided on a bottom surface 
of an air bag module in such a manner as to protrude 
therefrom are allowed to pass through a plurality of pas- 
sage holes formed in a steering wheel, respectively, so 
that hook portions formed in the respective pins are 
brought into engagement with a licking wire constituted 
by a single continuous resilient wire which is provided 



so as to extend over the respective passage holes 
whereby the air bag module is mounted on the steering 
wheel. The locking wire is brought into engagement with 
a lock projection by push moving the locking wire by an 
operating portion so that the locking wire is held at a 
release position, while the engagement between the 
locking wire and the plurality of hook portions is released 
at one time. 
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